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: ‘College students and ilivary ‘trainees have been the most available Sai: 


se 


. thus. ‘ie most studied. foman, subjects a ‘cognitive psychology. Yet, the 


ok 


‘vast literature on human cognition and Learning says virtually nothing about 
“> young adulthood as a significart phase of Aife-span cognitive - Aevelophent. 
* eee the: developmental view, Goldberg and’ Deutsch (1977 observed, "Se othe. . 
7 “study. cognition during early and middle. adulthood : is in its infancy..." 


1 


This chapter attempts. to deay from what evidence andi conjecture now 


“exist to \form a- picture, a crude ‘and hypothetical . it oust be at. this 

. stage, of | cognition and learning in young adulthood , ieee, pheough the age 

: range fom! a7 - 18 to 28 - 30 years. Both intraindividual ehadeas and ieee 
individual ditferences are of interest, because both kinds of: aitterences 

te known tol pe substantial in this age range and. ‘both may imply ial ica 


effects 2 ang: trends. ‘Where’ possible, contrasts are made with younger and: 


4 older persons and between the young adults of today and thoge of éther 


~ ae 


_ eras. The chapter, “hovever, cag be oaly a selective, surface survey of 


iN 


2 implications. Erm the intricate ‘knowledge base 6£ cognitive “psychology 


f 


‘It offers tio aubstantive ‘theory of ‘ch atop changes in 


‘cognition and learning, nor does it take definit positions’ on general. * 


a theoretical issues such as the relative value of| cont intous vs. discontinuous . 


. models ‘of dognitive development across this and adjacent age ranges. 


Many } kinds of life events, including personl-developnental, family, and: 
F 
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ad 
. social ugoevicaeie ehape, the nan cognitive-learning, ava eae just as 


dence tseie of the system condition che products of: Learning from these : 


v 


experiences. For young. adults, the, years, spent in pane ‘education can be : 


~ we 


expect ed to have. especially ‘Profound effects. Many ‘general ahd» special ae 
. educational events. influence cognitive development along. the. way, and 


cognitiy ‘characteristics interact with, educational - ‘treatments to- Srudude 7 % 


ey * 


narkéd* individual differences in earning aad performance at. the high 


. school level. The relat fonship betwee intellectual development ‘and 


om 
° 


: Seas 
education. is thus ee er We cannot, deat fore with all the |. 
. ° q £ FY . 
particular effects that run in each diréetion. For a soumary, of . some of. 


me 


this literature, see Cronbach ‘and Snow as77) and Snow and Yalow (in press). 

“Also, ’ since only a percentage of young. men and women graduate from high . ‘ on 

school, and since high achaol expertence is ob warted as chads college, and/or 
“occupational experiences that. come later, veny conception of average” young 
aaule: competence will be substant {ally m leading. ‘The contexts in which such a 
\ competence is attained and ‘displays’ are ‘tremendously variable across both 


time and place. And", «what cognition is depends upon: context", to quote’ — 


QO 


Labouvie-Vief and. Chandler’ s (1978, p. *202) paraphrase of Jenkins (1974). Ee 


’ Thus, the questions: addgeased in this: shapeed provide some general guider 


for inquiry; they can’ at ‘best be piven only distributional; probabilistic, 


t 


and time-limited answers. ; :  s ae _ 4 


. 


The eeneral questions for this cla are: What are young adults, able 
to do cognitively? What do they ‘know? Wiiat effects does high school 


education have ‘on "subsequent learning and cognitive pay daca What are -— 


a * 


the further effects of college sttendance?: Are there’ yy portant differences’. 


snerat ions’ in, this 


ERIC : ea 4 8 2% - * 2 es ty eh 
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‘which this, chapter is concerned, whether or not it Proves Yalta as a ‘haracter- 


“provide a Framework ‘for the present survey. — 


: of i c 7 
decade or between this cohort oF young adults and previous: cohorts? What 
sas qs. 
generational or eoneee ‘differences might ibe pempected 3 in. the future? | 


‘ . is ) 


. <The Copaition-hearning § System in Theory - SS 


With the rapid advance. of “cognitiye paychology in: the past. decade, 


- research on "information, processing in cognition, and learning has produced 


= = . 


a reasonably elaborated and coherent model of the basic human cognitive - 


system. Discussions. of this. theoretical construction usually assume, 


implicitly or explicitly, that the BU ECER, depicted | is general, i. Go, that © 


it charapverizes the cognitive organization and ‘functioning of all human 


« 


beings. The validity of this assumption need not be examined here Because 


‘so much of the research suppért ing current information ptocessing models. has’ 


e 


been conducted Gsine U. S. young adults as bub feces, we an take the general 


wien as a “¥easonable starting description of that segment of the population with 


a 


ization of younger . or older persons, or even of all young: adults. ‘Srecead= 


‘opiented research on child cognitive ice (e.g. Klahr &- Wallace, om 
1976; Flaveli, '1977) and on later adult cognitive development and decline | 
(Baltes, Reese, & Lipsitt, 1980; Whitbourne & Weinstock, 1979) hag awe 
"fanned out. from this baste model, mag wilt hopefully connect back at gpme : 
point ko synthesize an aaproved characterization of develophent across the Ms 
“full age ‘rhiges - 


in overview 4 an young adult cognitive-learning system as it is 


“presently ‘understood was provided by. Bower. (1975) and used elsewhere by 


Snow, “as78) | "to consider the possible nature of individual differences an [- 


~ % 4 


“Such a system. Hunt and -Lansman’ (1975) also discussed individual differences 


ftom this “general information processing viewpoint. Those treatments can 


- eo oe cae a eae a . 


- System achitecture 7 Bower" s s organization of ‘cognitive processing. 
component’ begins: by distinguishing the initial sensory-perceptubil functions: 


-~ 


‘from three kinds of memory $ short: term memory (STM) , inteimediate or r working 


memory “an, and ‘long. term memory (LIM). Beyond these, there must be a 
> toe 
‘ Sxecubive planning, seem ly, and decision-making functions’ and also . 


“control, monitoring, and evaluation functions. of courée,. there must. also a 
‘ v f ‘ . ’ , 
“be components concerned with ,behavioral response generation, whenever 
a 
cognitive Processing 9 r- the demands of environmental situations reach 


points where’ overt response is needed. It ie important to recognize that 
all these components are considered distinguishable cognitive. functions, 

f) [a ar) 

not necessarily different places in the neuropsychological system, ba te: 


7 ‘is -epavenieae “to depict these tinction schematically sin ao flow-chart._ such - 


as ‘that sh in Figure ¥ We have dispensed with the arrows ‘usually used 


J ‘ : 


to a or control flow in such diagrans, since’ ‘there would pe 
So many of the Hs We ave also added ‘an extra box to the uedel diagran, to 


keep in mind. th t there must be some source’ of conative or affective motivation 


functioning.’ - 


miele7eren is consideréd to be tnderarchtcaly organized, Skilled 
acetone ‘are described’ as’ 5 rong motor PEC erensy: fitting output, to input 
under the control of hi er-otder. programs and plans eee at. Perceptual 


t 


and conceptual process le els. e can imagine the sioie cognitive. system 


\ 
asa hierarchy or nested eyeten, of computer programs. “At the lowest, level, 


dip 2 ‘ 


e@ : “a 
ERIC 


ft 


DEVELOPED ABILITIES: aNo | 


CONATIVE~ 


AFFECTIVE. 


= 


ACTIVATION - 


————— 


a 


. “ch 


‘Figure l, 


So 
ERIC 


] QUEUE OF ACTIVE GOALS - 


-” PONCEPTUAL: KNOWLEDGE: 


ASSEMBLY” 


STRATEGIES - 


‘ RECENT PERCEPTS 
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“SENSORY REGISTER ° 


stimWs 
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A schematic fledtagran of the — releasing aysten tn ‘theory adapted from. 


Bower (1975) and Snow (1978). ce 
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ENVIRONMENT. 


DECIS TON-MAKING fae 


. {OF LOCAL ENVIRONMENT = 


” UPDATED i MOoeL 
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PLAN, ROUTINE, OR 
STRATEGY, AND. 

PLACE’ IN’ ET” 


“10. 


MOTOR: 
SEQUENCES +. 
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Ee pt 
iat 
ee a 
ey 
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MONITORING. 


EVALUATION 


ad BY . 
skilled - action is zantA sini autoniatié, ‘without the need for conscious ' oe ae 
F P v. ° ‘ : 
oe processing; there are direct’ sensory-motor, connectioris. — -At\ higher-levele, 
f U ie : 


‘rs more ‘complex’ ‘cognitive processing rogtans. Xe, ‘brought into’ operation as: ae 


: necessary. ‘Incoming information flows UP | e e hierarchy activating higher- 


“devel Processes, Control flows. down the bYerarchy. regulating lower-order 
. > 7 
Processes. At the’ highest level are ‘executive oe attached ‘to long-term 8 


a _ goals and values as well as short-term needs, and activated by. internal 
i rere . ne 


‘as well» as. external sources of informat'ion. 


Shims 


ho 


oe The following sect 1ens review briefly. the ‘charactdPetca of each of 


the. major . component s ‘of the’ ayeremy ° Eyphasis is’ placed on Adenti fying ‘the ¢ 


a 


“+ andividua ‘skills’ ‘and limitations presumably involved in the functioning of 
"each that mi ght. relaté to ‘erfornance on higher cognitivé and learning _ 


ai The: main ain, given, the Present: state. of knowledge, is to Promote 


. more detailed developmental hypothéses abou cncreing phenomena in. this 


< 


‘area, For details on 1 what. is known about the cognitive system, in general, 


without. regard: to individual or developmental differences, the reader should | 
< : ~% ' 
, consult some of the many’ basic tekts- and. general, discussions fe. Bey Bourne, 


Domtnowsk, and Loftus, 19-79; Lachiian, Lachman, ‘and Butterfield, 


1979; “Netéser, 1967, 1976). _. . - ~ 


Sensory-perceptual=notor | funct tons. The uae senbory fagiater — 


presumably consists of a buffer. foe ‘each sense modality. that wregisters, and 


-eraneduces patterns of .stimulus | energy from the ‘environment falling onto - 


the receptor surfaces. . In this registration stage, there are Pre 


2”... ‘ a 
attentive processes ‘that ‘enhance contours, center stimli, segregate figure. 


from ground, and i begin é detect significant features of | the stimuli. .. 


Relationships or r patterns anong stimulus features are then’ ‘Tecognized. 


- ? bs 


‘There is arse. a faaction that provides for. segnentation, eustyaia,. and. oe 


ERIC a Ae ts “eared °¢g2 oe. | ye Me) Pe ee 


gr 
’ 
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~ : a: 
. 3 : i. . Bee er, - : ny 


te ao ; _ SS : Ae : eo 
syrithesid of temporally and spatially distributed collcetions of stimlt. ot 


e 
. The perception of wholes as well as parts: is: ‘thus, possible. Teonde and 


“ echote images ar Y readied ‘for ‘coding into memory. ama _ -_ 2 > 


€=.- S 
08 rhe fotok; response generation side; there are ‘component. functions | 


e 


. that produce; orgahize, 2 and: \regulate behavioral ‘sequences, once an actifon 


is: decided “upon. otor’ punchtontng is usually described ‘using. the SOnGepee: 


o 


. of control. ‘theory: there are’ effector, ‘sensor, and comparator functions, 


be a 
transfer “functions that relate anput to output, and regulator and translator ee 


¥ 
‘ a 


functions that matntadin or change: overt behavioral sequences in. relation to: , 


' .gome internal or external criterion ised on | environmental feedback, 


° 


. ‘On average, young adults are the most ' able of human Gaines in sensory. 
| perceptual-motor functioning, The physical, physiological, and neuropsycho- 


. | logical supports for such #uiceions are fully matured. The basic sensory 
a é ; 
perceptual experience needed to .tune these skills has ‘probably. reached + 


an ef fective maximum, And the deteriorations of 3 age due to disease, the - 
wear-and-tear of work, nutritional deviations, GEC s have not yet begun to: 


dull these keen edges, cat least for those. who avoid. misuse of drugs. So,. 
a human £{ net ioning in this on is observable mee young . “ 
adults, perhaps ‘most clearly in sports. activities and in wit perpen 
~; For. most educational. and. vocational activities, the sensory-parceprual- - 
— capabiiities of normal young adults probably exceed 1 minimum. requirenénts, 
. Willerman (1979) ‘has cumarized “a variety of studies. showing, the e elear . 


= . 


superiority of young adujts in sensory: and motor: performance over that of. 


ee 


~ older, and ag some cases younger, persons. ‘And, ‘more analytic developmental: 


‘tesearch is a onating. Pollack aiid Atkeson. (1978) provided a good example = 
: mg ; ; Joy ; ‘ 
ae ed = ae Gan © 


a eo 
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a7 


‘for one: perceptual aspect of ‘sual, sensory changes over thie igtespan.. 


“suggesting that young Suits | are Less susceptible to. simlvaneots ‘illusions, | 
ae 


~ 


and nore ee to successive illusions, ‘thari are children or elderly 


.? . 
8 
b 


x adyize. . Pg Fe - © 
Yety there appear to be substantial individual differences in sensory- 


perceptual-motor. functioning’ among young adults. ° Many of. these thay teflect _ 


ar 


s 


opm” 
-rdevelopmental variations in phone and experient 1al history, and iy 


“€urn- have implications for prevent ‘and future ‘competence, Marked individual 


_in \énsary acuitice are known to exist. For vision; these are 


i clearly multivg iate, and dnctude ‘at fteretces associated with ene ‘and far’ 


acuity; eth jerception, eng dick ‘adaptation. Color: sensitivity varies 


consistently amotig” ‘indaviduats, aud color blindness: does not . occur. in’ 


os ‘Ou 


a are Linked also is senda] , (See Guilford, "1959, ‘for detatis-on such 


y 


Ait ferences) | By. the t ime: of young) adulthood, % ‘most’ “insénsitivities have 
eee + . . 


- presuinably’ been detected and individuals neve. ‘earned how” to adapt to or. 


- ‘to compensate ‘for any resulting detictenci ea. ‘But, aarked deficiencies, such 


, ‘as’ ‘myopia, may haye pReicularly significant ‘consequences for young adults, 
“in both cognitive and personal-social spheres, ' influencing reading habits, 


‘2 


“educational and Career. cioices, friendships, etc, 
0 .F 


a Beyond the. purely sensory level, it is beifeved that, individuals 
differ in the ize of. the stimulus geache they ‘can’ take. in at ‘a: slants 
-Trabasso and Bower: (1968) pieneeea that. such: differences “might be waebetsned 
“with differences in measured intelligence and. in response to anxidusness. 
" Inforaation held | for: the Sree fleeting . seconds ‘in a sensory register, is 
et sto. decay, ee may also: vary. across: Andividuals. . What - 
2 “developmental: vase there 4 is suggests that. the capacity. ¥. the: sensory. 


HE ogee 


“Fenates. Systenatic: ‘atthe in, panes: and thresholds, of. auditory acuity cee 


register and its decay rate do not change with age. Rather, encoding speed 
ey « 


\ 
increases through childhood. so that young adults can resumgbly' transfer 


more Gatoreation to STM before decay than can children. Similarly, ‘the : 


hd 
shperiority of young adults ro eueee Persons in ‘Sensory memory performance is 


attributed to the latters' aietteulty with divided attention tasks rather 
than to deficits in capacity or decay rate (Baltes, Reese, & Lipsitt, 1980). 


"Among young adults, however, there seem also to be individual differences in 
, ; . 7 : . ; Sw ae : : Cs 
the Strength or resistence to decay of the initial image, the speed with 


- which it is encoded into > STH, , and/or the sequence’ within which encd¥ing and = 


* 


‘related ‘ST™ Processes are carried out “(Srida, 1978 ). Hunt's research (see, 


eB. ‘Hune, . 1978; also Lunieborg, 1978) associates differences in speed of ! 


« 


: _ericoding from sensory register to STM with verbal aaa Day" s (1973) 


ai é 
work in the. auditory domain sugzests further that some persons, are more 


. bound to stimulus details while others | more reaatly 4 sacl aaa stimulation ee 


‘to perceive meQning.. It ‘has been thought Sor. some tine,, from the actor” 


eo 
- 


- analytic studies’ of Thurstone (1944), Guilford (1967), and. many ‘others, re 
‘that, two . 8€parable — abilities ae visual -systen, . Closure Speed, a. -_ 
; Perceptual Speed, are associated vith ¢ differences in epeee: of integrating, 
sapettelty arrayed stimuli as “meaningful wholes. and of discriminating them: 
as: ‘same vss different, respectively. There may be comaranle abilities in 
thé auditory system (Messick & Frenchy 1975; Gud 1ford, 1967). Thurstone’ ‘8 1944), factor 
_ analysis of perceptual abilities also’ identified Several other individual 
difference factors presumably associated with the functioning of the a 
»|sensory-perceptual system. Among these were: susceptibility & to optical , 
. ded onee y, rate of alternation effects. with anbiguous stimuli (e. Bos the Necker i 


Be). and simple reaction time to a. ‘visual or auditory stimulus. These: 
or 7 o Ar 


é 


bea 
We 


9” ; . | 
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* _ associated with motor: sensitivities as vell ax. 


and peter ual speed factors. ~ a 


“the: development of a -sense of separate identity, Ene development of social 4 


. skills, and even with career ‘choice. Gendér and ethnic-cultural differences: 


ie 
MS. 
“ 
¥ 
wo 


A a oo at - ae a v . = 2? 
abilities have been less well studied correlationally than have the eraauee ed. 
r  @. 


Bis 
ay 
Rat : & on 


“Marked intra- and inter-individual differences an eye ovement § can: 


be observed as young aauies solve the sorts of figural problens ee in 


2 
- ~N 


many spatial ebay and reasoning tests; these suggest atrateste differences 


in se inuilue scanning (Snow, 1980a). Rothkopf£ (1978). has inferred’ ‘different 


procepaing styles from such. observations dunia zeettne) and ‘suggested their 


"possible relation to learning differences. Eye movement differences nae _ € 


also been associated with preferences. ‘for words vs. pictures in associative : 


fesentae tasks (Gof fing, 1971) and with performance on. tasks thoughe to” 


. reflect fluid-analytie ability and. fier independence Goersma, at al., 1969. The 


isveee: construct. is interpreted by Witkin (1976) as a cognitivd oe 


difference contrasting ‘those persons “able to ‘disembed focal ms 


r a 


stfu easily from’ compelling background context and those having aifficurty 


"-dtetingutsning stimuli from background. The difference, whether interpreted a 


— 


as ability or’ style, “he been shown to exist I young adults, ‘and. to be 


uch personality variables as 


in field-independence: have also been postulated. 


a. a, 


“There may be other. perceptual styles grounded in the’ ’ parameters of 


"the sensory-perceptual-notor ayes as well, \and these may also relate to- 


“higher cognitive learning and ‘problem-solving ability (Hessick, 1976) 


~ 


- Much of ‘the nogern research’ on: style differences has, been. conductéd with 


Of 


~ ehitéren, however (Kogan, 1976), and may not extend directly to young adults. © 


- As one. example, children aiylbie dyeable. differences in: reflectivity | vse. , 


Qo. 


_imputetvity—the tendency to mininize, errors exoush « slow ‘careful work as 


as omg 


| et oe ; a : 


10 oe ar aes 


“iy 


Spposéd to the canieacy: to. work rapidly without controling to avoid errors. 


@e 
34 


‘Among young adules, however, variations, in Sac a 
evadedte are easily manipulated. Most’ individuals are able to maximize speed” 
or to pais errors; they will.choose a tradéoff strategy Based on task 
and instructional conditions re thy a this tradeoff flexibly, | both | 


within and across tasks. Also, it has been siees that speed on re 


“casks is suite different, psychologically, from ‘correctness on more — 


: eeapies tasks (Lohman, 1979). - There ‘iy be p¥ocessing ‘speed or capacity 
“umits, these may differ _systenigt ically anong individuals (periians in. 
association with the perceptual and closure speed abilities mentioned 
o? earlier) , ‘and a human Limi ve may be important in diye real world perfofeance : 


of ‘young adults (as radar or sonar operators, for example). Tn any,event, 

oe ote gerieral mark’ of young adult performance in a wide range of cognitive . 
‘and learning tasks. should be speed-adcuracy tradeoff.” This makes the 

“adderstanding 0 of skilled ‘petformance, and apparent, changes in it over the 


eee span, a complex problem, _T oe “e aa a a ; 


e 4 


 Berceptual and motor reaction: time- and their’ relation to intelléctual, 
abilities! has ‘received “increasing at tention £8 current | reseagch.. * Hunt: (1978), 
as noted above; and Chiang and Atkinson, (ire ‘have studied relations betweeri : 
“reactigh times ‘taken’ to represent speed of encoding and other parameters’ 
of the visual perception and memory system, and measures of verbal and 
. quantitative ability. Jensen (1980) has shown: associations between choice, 
: ; reation time and. general intelligence differences. “Research on areeneien, 
| in relation: to Antelligence has been comprehensively reviewed by eoeRes: (1980), 
however; with: ‘the conclusion that little ie ‘known for sure about: such . a 
individual dif fetences. carroll (1980) reached a_ similar conclusion er 
_ another review and reanalysis of this Literature. “Much more work will be. 


‘| 


needed to ‘establish: adequate theories for the ‘tasks ‘used in this fteld d before | 


ge = 2” i a oa: at — 
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“any such ihdividual or tevelgnaentas differences can be: clearly. interpreted. 


, 


A host of other perceptual~psychomotor abilities have been’ identified 


and classified by Fleishman (1967, 1975), largely using young. adult samples. 


b 


' These represent individual differences in various reaction times, precision | 


and coordination of movements, manual and finger dexterity, steadiness, 
flexibility, strength, body equilibrium, “and stamina. These variables -' 
have been used in conjunction with copnitive abiNty ’ dneantres in the 
analysis of complex psychomotor skill learning, particularly in military 
settings. Typically, it is shown that such learning involves a mixture 
of lower-order with higher-order cognitive funice tone) at ie ane 


¥ 


overlearning produces a level of skill that appears | to be automatic, ‘But 
¢ 


Some, complex psychomotor skills seem not ‘to reach plateaus in: young — 


adulthood, Highly Practiced pefchomotor. skills, euch as those of the 


expert cigar ankee: or. concert musician, ‘can continue. ‘to improve at high 


‘levels throughout adult life, at least up to Physiological limits’ criiee,, 


oy - 4 . ” - 


1964). a : te? oe 


: "Short-term “and facermedisees memory . Stimulus fatorescion is eneoded 


“into. 6T™M symbolically ° so that, attention can be focussed | nce it and surcher 


“ 


conscious processing can take place. Information obtained i coa _the en-' - 


vironment , or: retrieved from pene rete storage is acted ‘upon here, and. 


recent ‘hanges in the environment are voted: STM tends to preserve the 


temporal order of tiie incoming stream of symbols but has limited capacity 


‘for- storing independent symbols. “Thus, poinhe lost if it comes too 


: rapidly, or if, some ‘short-term ‘retention operation is not applied. Th young 


adults; on average, normal Short term memory. Span has been found to be 7+2 


F 
‘(Qiller, 1956). - Through the- pattern recognition, segtent ation, and 


: snalyeis functions of the perceptual system, and through grouping or other 


e@ 
ERIC 


ing mnemonic (Chase, Ericsson, and Faloon, 1980). 


: | | | | 
mnemonic strategies applied in STM, inewraatioa-can be “chunked. ' " It is J 
‘the number of chunk that must be held or worked on in ST™M at once >» . 
tat is limited. ‘Also in STM, pe ee mediators and. elaborative codings 


can be applied to aid remembering (Rohwer, 980), Mental images can be 


formed” for this purpose (Paivio, 1971). Mat rial to be remembered can: 


also be rehearsed (Atkinson & =o 1968). Young adults can be trained 


with oes to use such memory skills as learning aids. | 


‘a {. ° 


In spa seport a young adult subject succeeded. in extehding his immediate : 


memory apan to over 7.0° digits by uatag. an: na roeyncracic ‘Aierarchical cluster : 


iy ae 4a 
. 


ot 


sabia, we would expect. short-term menory\gbilities to be at a ‘axinum, 


on average, aanine ySung adults: Memory - span is seen to increase durtig 


. the childhood ‘years (Case, meas Pas asq al-Leone, 1970, to reach. ‘a peak 


wf. 


during early adulthood, and’ to. decline thereafter, Gotwiniek é Stacandt, 


19745: Craik, 1977). “Some argue that ‘these menory pan asftevéntes, veaflere’ 7. 


Jno 


ever gpmeintar chatges. in STM capacity (e.g., ‘Pasqual- a 


. Leone, 1970), while others maintain ‘that capacity retains sie. 


2° ra 


constant (e. B+ >. ‘Craik; 1977). ‘Flavell (1977) has» summarized work sod 


the devels ment. in children’ of. t agssetitive, elaborative, ‘and related 


Lee Wiad 


met amemory" skil1s that serve as aids: ‘ta short-term. retention, Research. 


Pate Bi oki y Me No 


a: has also shown élearly that apparent ‘mehory #iescits. among the elderly,’ - 


“eae 


relatiy? to young adults,, can. ce ‘markedly reduced by. strategy. training. - 


Older adults ind children appear normally. to usé stapler, more concrete 


. a approaches/than do -young adults. The training. effects daply ‘that a 


strategy difference rather-than’ a deficit interpretation accounts for the 


eee 4 


superiority of "young, adults over other 3 age groups. “This view is. supported 


Qo... 
ERIC 


and such mnemonic strategies account “for the larger neeeion of the 


) 
observed differences in memory span across the life span (Baltes, Reese, 


‘geared to capitalize on Level I aba tetses joule: serve the vocational and, 
“educational goals. of a ohestlasaes of the. U.S. young adult Population: 


of course, “such instruction ought not to- be designed | to the detriment of 


. - the developnent ok Level 1 II hide makes 


Sy ‘Information Fut is not in: focus but that. is’ relevant to famiediate E 


13 


t i ~ 
ian that recall. tasks typically show more, substantial age — “6 


t 


differences . than do recceniCion tasks, and reeall seems more athely to’ 
4 ~ at 
be aided. by deliberate use of strategies. The domingiit view at present’ ~ 


seems to be: that_ differences in Perception, familiarity of the stimuli, 


2 - 


2 


& Lipsitt, 1980). , | . a Leas m2 a 


stilt, there are marked individual differences in mepory span ‘among 


ron ans, and in associative and elaborative memory | abilities. These _ 


kinds of differences have occasionally. been shown to be relevant to real 


world tasks. For. example: note-takigg skill in learning from formal’ en may 
v 


depend in ‘part on memory span, according to Btudtes by Berlinet (971) e 


and DiVesta and Grey (1972). Associative memory abity was found BY, Dunham 2 and 


Bunderson (1969) to play a: role in concept learning, particularly, then. — 


students do not have organizational rules or other. instructional structures . 


“to rely upon. Jessen (1969) distinguished these rote ‘memory ‘abilities, 
: ar 


which he. called Level I, from the Level II abilities commonly thought of 


as conprising general Scholastic ability - or intelligence: A substantial 

amount of research now ° suggests that the two are relatively uncorrelated in 
older children and youurig ‘adults, and that only Level II abilities seen 
associated with: various racfal, geuiie, and socio-economic contrasté. 


~ 


(Vernon, in Press). The implication is that: training and snstruckién vo 


. ? . 


° 


. 


performance is presumed to be stored: in an. intermediate er r working: memory. 


Pal 


Here, | a notiel of the task, > eottingy ‘or: environment is constructed and updated 
: : ‘ : : ‘ 7 . -s _ cid arn ; . a 


g - 
ERIC. 


ae of 


: 7 a ay 
. * ‘ : ‘ rt: 
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as changes are noted. in STM. Keeping: track of ener: 8 location in a physical ; 
eet No 
- environment, or.in a conversation, or in a pian being implemented, are . : 


functions of ITM. S0\to0 may be some .memory functions relat to ‘evaluations 
oF predictions in planning and problem-solving. ‘Individuals can en 
change their models of the environment in "experimental" ways; to imagine 
‘uterative cdnsequences of actions, or deciotons. they may ‘take: in the 
future. om less is known about ITM | relative to.STM, and there are. not 


comparative statements to be made abou& young adults or individual differences 


among. then regarding ™ specifically. Some kind of ITM function is a 
clearly needed in th Ory, ‘however “(Bower, 1975), and we can hypothesize C 


- that ef fective use o 
‘ At Aipiet Ampressionistically, children and elderly persons often seem . ‘ 
; 
less, aware of surroundings and 1 more “Likely to lose track ef their plage 


TM is particularly characteristic of young adulthood. 


or direction. in onpang activities than young adults. : - 
Factor analytic studies of us abilities have routinely used short 


*, Pe 


davetion vests that ae not contrast ‘STM and ITM functions ‘systematically. 


, 
a 


As with the sensory-perceptual-notor category, a long list of distinguishable : 


. 4 


memory factors can be constructed. Beyond che memory span and associative . : 


a ry ~ ’ 


“elaborative abilities ment ioned above, one can posit: separdte individual j 


; positions in space, for ‘verbal "va., figural: or. auditory vs, visual ngterials, 


in Dot ae ea , See 
involved. _ Most content distinctions are fairly obvious on the surface. and a 


many: of these distinct ions derive 


few are likely to have particular contiect ion to young. adulthgod or to 


.* } 


differences. jfepresenting memory for colors of ‘obfiects, ade shen and © 


4 


etc. (see Kelley, 1964; chréstat, 19585 Guilford, 1967). Te appears that 


gainly from aitferences in. the kinds of 
&& 


content. to be renenberad;<rather than ‘in the kinds bf Sekery processes #4 a 


- 


~— 


‘4 


semantic memory , and visual and verbal representation: 


short and - ‘Lgng term memory, that may be he cigined” to relat Reo age and 


PAs 


other individual differences in potentially igportant ways, 


Studies uetne the SCernberd (1969) STM search paradigm, | fone 

have sought to distinguish serial vs, parallel and exhaust ive vst 
é Sg . a ryt 
terminating When a person searches a list of items stag 


? 


cqmpared een pach: stored item in turn Gua or with several soe 
itens simultaneously (parallel)? . Is the stimulus ites compared vse 
stored ttens (exhaustive) or is the search process stopped when a. oe 


, is found (self terminating)? Most evidence ‘supports a serial. exhaustive 
nodel (8. ernberg, 1975),. but this ‘eonelusion is based primaéity 
‘on young adult perforance. One can hypothesize that” younger children or 
older adults might eaploy a self-terminating se seargh process, ‘pethape 

“ a: gee 


because such ingjviduals would be less concerned-With ‘thoroughness. Tt is . a 


even conceivable that older or younger. subjects. would adopt a péraliel 4 
aur Ne . i - 
“processing scheme. The developmental Yesearch zo) date is not sufficient” 

: rt o - 


‘ 
‘to’ ae Ne issues. a a 


flan term memory and knowledge structure. In iM, ‘th iz 


73 


are. other such 


distinctions, “betyeen Yncidentad a and, intentional pate A ' episodic and 
Fach: imply 


. Processing differences. that may to: some «degree be age | or. experience-related. 


nw 


Intentional learning, where the: individual is set by instruct ions or: Peregpal: 


. choice to use deliberate strategies “such as. : rehearsal or elaboration, iss 


‘typically euperior fo « a more passive, incidental form of ‘earning Giscan 
i. ee 


+ 


a - a 16 


= Bower, 1975). It may bé enet incidental learning: involves a different, 


pe more. iconic or echoic, representation system. in LTM (Deese, 1964). as 


4 


) | It is iowa ‘that_ yiguet ‘and ‘‘exbal memory representation aveccee have. 
De 


| different qualities’ (Paivio, 1971; yn 1980 ). Episodic memory is ome 
-»*® ‘. 


the repository of time-related personal ike experiences, while semantic 
memory is an organization of knowledge about words, meanings, concepts and 


their interrelations, as well. as rules for manipul ing such symbols 


(Tulving, 1972). 


It is presumed that ‘4nformation processed through STH. is repypsented 


in LIM, that this representation is organized to create a web or network 
\ . 
of ‘interconnections among related pits of information, and that\ the 


N = - : ; 


organization is maintained to Promete appropriate retrieval upon Personal 


or situational denand. ' Current research. seeks to WREETSESS the cognitive 
< functions involved in this cca but nec are not yet definitive: en 
. conclusions. : 7 | vO é — . a . _ 
Tecan be Snowe that young adults are, on average, more ‘proficient ‘Shas . 


“othe age" groupe in learning and memory pérforsiances that, rely. on LTM. 


: Among. young adults, the evidence might be overwhelming coat LIM is organized 


J 


~prtnarily for storage ahd retrieval of intentionally leamed, semantic, 7 


e 


. ‘verbal information, Yet ‘the evidence is at. present. Anguftictent. to judge. 


‘thie dnpsteagce of incidental learning, episodic memory sr visual - ‘represen~ 


%. 


- tation in. young adult performance,” or to distinguish age groups in: these 


respects. One can speculate that the ‘primacy of aueeuetcee seaantié ee 


4 Pa 


oe. verbal memory is a. | Product, of formal schooling, and. that young childres and 
; a 


| Sider adults routinely make 3 more use of ineidental, episodic cidiee. visual 


-menory in their everyaay lives. It tay: be that young adults us 


< ea ; . " ; ‘ [ 
deliberate memory strategies, as poted earlier. “They: may exhibie more, . 


siebovdeive propensity in learning than younger persons, ‘ana ‘Presumably, 
; ss $ 
they: digo have; much Aarger event-repertoires already stored in LT, on which 


Sia 


to’ draw for gistoruetons Cobwer, 1980). Learning foe ‘then is: very much - a 


C2 
rm 


constructive, generative: process Giseerock, 1977), relative. to learning foo. CO 


: children. It may also bel chat the semantic memory of . young, adults is geared 


more’ “th complete and literal recall than that’ ‘of older persons, There 
is evidence, for example, that younger adults tend to give verbatim responses, 


t 


whltte older. adults tend to. paraphrase in semantic. ‘recall tasks (Labouvie- 


‘> Another potentially important distinction, within the semantic memory cate- 
- -gory,: that: has encreet from. research with roms: ‘adults is that. between co ceptual and | : 


Vief, 1980). 


wt 


procedural knowledge... - Both kinds of knoivledge are stored | and retrieved Ar n 
, an | organized days ana the ofganization. is Provided by. chemata. In Greeno! 8. 
(asso; Pe 718-719) faa "...Schemata are data structures a procedures that? 
. are used to organize ‘the. e componelis of epbcific experietice and to expand 
’ the representation of 3 an ‘experience or message 89 include sie toes abet Pa, . A 
were “not specifically’ contatned in -the experience, but that are needed to. 
omuite the: Fepresentation coherent. and complete in some weportanit sense." a . 
ar the case of conceptual. knowledge, ‘the dominant parents: are: nae to, 


- be semantic networks of interrelated facts ‘and concepts. The individual 


builds such networks -by associative processes and eleborates and reorganizes 


oe ‘structure ‘as experience accumulates GQ, ‘Asiderson &’ ‘Bower, 1973; Nonnan & 
bs Rumelhart , 1975). “Procedural. knowledge, on: ‘the other hand, ib, represented. 


\. 
schema cag a. structure of product citrejeteis —_. 1f-then statements 


2 


_ = eer | 3 . : Ps is aa ss 


a 
. 


in _performing a series of related tasks or palving ciauntie problems, that ee 


and "knowing Rosy, generally. It is important practically because it appears 


o> that: formal aneerice ton often concentrates oh conceptual knowledge while 


“much ndre Rn Mts Tt any care, understanding the organization of = 


knowledge in LTM is a ey problem for cognitive psychology today. Basic , 


eanings of: thousands of words and phrfbes, ‘cognitive m maps of places and © 


: events, ksiowLedge of: the Properties: of the physicel and social. world, 


<- 
wots 


. that spect fy sequences of steps. to be gaken if and dieneved certain environ- 


ae 


mental conten hold. Production systems: are built wp through exercise 


2 


form’ a aaite the product ions are oe to apply to. a larger class ar. 


vdeia or. problens; or specialized to’a narrower class, based on feedback. \ 


(3. | Anderson, Kline, ‘& Beasley, 1980) ." 
a ae ae ‘ 
The. distinction is inportant theoretiéally because it provides a formal 


- _\ : . 


i: . 6 
and coordinated way to characterize the difference between: "knowing that" 


: et 
* 


ignoring the. developaent op pr edural _kngwledge (Greeno; pays anus. P 


- young adults. might be expected ° ‘hae. more ‘elaborate ‘and more similar 


y) ~ 
conceptual ME PuC RUE ES connectet to areas: of fornal education; ieay might have 


» 


had to induce procedural knowledge largely on their. own,” and may . aca show: 


a ° 


AN naa 


research, ae well as the analysis of school learning, in thes@ terms, is now a 


sroceeding ‘in, ‘depth (see, e. Bes R. Anderson, Spiro, and Montague, 19785 . 


, 


Green, 1980). “Most of this work, is based ‘on the performance of adélescents’ 


. and young dente, but without a’ developmental perspectives —— 


Ss. a 
‘Human beings build up vast structures of particularized knowhedge, . 


- both conceptual ‘and procedural, during their. Lifetines., “These include the 


beliefs, values, eons; and plans regarding self and others, and a host aie 
skills and atrategics Oe various kinds of problem-solving. Such knowledge 


iis often partial and ‘incomplete in idiosyncratic ways. And different bodies” 


See! AG is . ao 
5 ‘ 3 


pee ef Fae a 4 ee ne ae 


% 
~~@. 


a , 


of. part tal knowledge can be brought to bear on the [same stimuli by different + %. 


persons: or by the ‘Same net frames of . referenge (Ri, ‘Anderson * 
&. Freebody,, 1979) . ‘Thus, individual differences “an:partdculariecd wen | 
knowledge extend virtually to infinity. It would bél pointless’ to try to list - 
“all the fossible categories of these in detail, thougy later sections. of 


this chapter will sumarlzeSridenos’ bearing on a. few of ‘the major categdries 
y. : ~ ; . 
of such eituieape and skill. 7S : . fs ° 


ght 


It might be expecter Slee that the perfod “of young. aniseed would be 


n eked y a najof ‘t#aasition in this acquisition process. Formal schooling 
| 


has completed its attempt to aculturate the young population. Knowledge 


thoufhe | ‘genera‘Lly import ant’ forall nenbers ee has pieausabiy been 
h 


Amparted, while oppodtunities for. spedalizatic ave begun to. be explored. 


. ry a 


“ There is ‘thus a turning. point. : Individuals in young adulthéod ‘turn 


« 


increasingly, to -achtevenent in particularized domains. The dtverstftcation 

| of particularized knowledge in this period is chus tremendous, . and: probably, : 
becomes mort so with "euels Passing generat ion: “Schaie asi9), anong others, - 
has. Macuceed ‘the developmental auplicet tons, of increasing environnental com 


plexity, frop cohort to. cohort within. young addithood. 


a? 


7 Executive assembly, control, and motivation.- | Superordinate tn ‘the: 


v 


cognitive-Learning a7 eke are vaguely understod functions thay one Por . 
another theorist has called the ' laxecut ive" (Reitman, 1965), or: "hidden _ 
“observer” (Hilgara, 1972), or "netacognition” (Brown, B71), or "gntrol 


“ss Prot esses" (Shietrin & Schneider, 1977) 5 or. some » such. while little is yet Sls 
&: " 
“> known about these processes, they, must be present.” Human beings plan and 


a decisions: They ‘assemble one, reassemble performance programs to. meet 


if 
ro 


task: demands and noni tor- their functioning. Checking aud related self- 


‘evaluative activities during ongoing information procéssing often cause, _ _ - 7 


+ a 


, recyelings of performance Programs or shifts in ni aresceny. The halimark of ft 


ERICH ey ks. ee 


o 


ee 


gs 


at t the present. tine ‘ee disentangle these various sources! lof individd 


os at apptoxinately | age: ie 


“mature intelligence would appear to be. flexible adeptation of such | cogni- ea 


hand (Snow, 


‘ 


‘ ‘tive processing to fit che characteristics of te 2 problen at 


19802). Sa eee a a 


° \ 


+ Siitdlarly, humans display volition and’ purp cag beriving. They can ; ‘ 


4 be-rfayfur « ane eveakige intel Lectually.+ ‘and, they are subject, to affective. 


Pa 
“Fesponses. that may be produced by ane may. ini turn tnfluence the details of. 


cognitive processing: ‘Motivation te not. ‘simply a oe « ‘at: tthe start. Jet 


Q 


7 little is known’ about. iow: motivatdonal’ events alter’ it e details. -of Segeites 


functioning in cognition: and Learning (Snow, lo sdyye, oe . - 22 4. 
ee ees ; _ 
a“ 
» Assesenents of cognitive performance on sons: test or task are never ° 
\ . / 
“Pure measures of primary ability; or primary process. Executive,” ‘control, ~ 


and motivational. functions always’ exert some Anfluenee, and comparisons, 


‘ oe 


_among individuals or age eroups will always. inckude. these” sources of variance, 


noted: ‘above as one 


“ pitferences in meta memory strategies, ‘for example, wer en = 


“Atntéxpretation of observed age ‘variations on STM tasks, 


y 
- 


¢ * % ~ i F 

" group dtftgfences 1 in’ observed data. - . a 4 
“Yeti it is pyseible to extrapolate from current, theoty, at least in’: 
~ \ 2 

-broad strokes, to hypothesize. that measures of. general ‘int L1igence’ ‘should ; 


“reflect. an increased Proportion of vationce’ dué ‘to. ‘executive-control- 
: Motivaticnal sources. among young adults, in comparison ‘to dhdidren,. sad that 
young adulthood’ particulardy should be. a time of ican development ie 
“this. ares: Apcording, to- Piagetian theory, at -the capstone of cognitive . - . 
- development, should be the- capability for formal, logical | reached Le 


But there is | evidence that many high choot) 


‘ oes 


- - a 
ERG 


es s 
: 
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‘a 4 graduates fo. not dtepley the quality of reasoning « on Plagetian tasks that 


would demonstrate. the attainment of: formal operat ional thought . (Flavell, 1977). 


S Furthermore, there is reason t believe ‘that: ‘young’ adult intelligence aie 


oe not, atop developing at Piaget's 8: last plateaus Rié (1976) fias, a a 3 


. comttively by. facing the continuous dteequilibria oft severy day life. or : ee 
“arlin: (1975) ‘regards this f4th Piagetian stage: as the. development of : ae 


“"problem-finding," 40% contrast to "problew-solving, ability. Flavell 


(970) also. noted that young: adult development is driven more by: experiential 


2 changes jab opposed to ‘the fiaturational changes tore ‘obyioux’ ‘through childhood. 


‘These involve. primarily changes: in judgments, attitudes, and beliefs, the i 


“ 


_Andividual's, Anplicit theories! of self, -otherk, ant the grid as a wholes.” 


Rs : pes a4 : 


Presumably: ‘also, as noted above, the tremendous Lncrtise ‘and. diversifica 


7 tion ‘of semgnt ic. ‘eoncepi ual knowledge /ip to. ‘young adulthood has: ‘its count er- eas 


8 eke 


“ fe: ; . 
““particularized by these experiential variations... ae a stg ae 


. 


a ee 


Schate (0977/78, 1979) has gone on to posit! “several broad stages’ of - 
3 ae ‘ Be pt EY 


“cognitive, development through adutthood. “These ‘are: 5 thought to ‘arise. as a’ 


"pate in the growth of skecut ive, “provedural knowledge: that is also heavily ee 


ry ae eee 


“gest, of. changes in pavironmental demands duking different stages of 


“adult life, : ‘rather. thar of changes in the. physiological substructure that 
Ee tinal in. thigories of. child. | developmént _ te’ 2 regard. childhood and. 
De as ' ae 


. 


duet ae ! 


development occurs in those intellectual skills and ‘abilities that. now, 


i) 


"maa: be. creatively applied to. “real world: problem’. Tn ‘the age range from: 


M . & 


hee a a : a 


Pay 2 ak Be ES OI a Pg ae Ge i ee 


30 to 60 come ‘two parallel “otages; a responsible stage, where integration, 


7 reintegrative stage then reflects the character of old age, for: Schaie. 


is. characterized by at ‘least: two broad cognitive-learning phenomena: 


| ekeéutive-control-mot vation, functions. 


eusmige 1 


, if. emily te requized to meet the denandé- of increasingly coniplex environments, 


ao and, ‘at. least for’ some," an executive’ ‘stage, in which complex problem ae meee a 


" golving is extended beyond the responsibilities of primary job and ; family. ate _ 


e 
© 


. The. ‘cobbisiation of. all. these views, then, suggests that young adulthood 


7“ 


"ay the application, spect tization, and continued developnent ‘of Previously. 
‘acquired abilities in teal word decieton-naking, problem-finding, and prob Lew - 
Solving; a) ee integration and extension ‘of this ability organization to | | 

- meet: larger personal responsibilities and g08lé, and eheiy related complex- “tg _ 


1 eka,’ in later adulthood. Both trends imply, the eentral. involvenent of 


Ss 


Perspective: learning, development, and the construction. of: cognitive 


Zompetence. ° Reférénce: to learning. in the above: discussion has been. infrequent: a and: 


" Andirect,, because Little needs to be said here. soak: earsing traditionally 


defined. “vnere traditional learning ‘theory and ; ‘research ‘concentrated on - . 


performance in simple, short, and largely meaningless laboratory tasks, it 


engaged rather little of ‘the: cognitive-learning system, as. depicted here. 


| Modern cognitive theoty has" ; concentrated instead on the. characteristics of 
. human information processing in problem-solving, both fast and slow and both 


c simple and complex. As. a ‘result, theory construction has now progressed to. 


y 


‘the point where complex learning and- developmental. phenomena. can: ‘be addressed 
anew in a substantially more powerful way.. The theories of kaowledgs 


~ organization in LT; ‘noted eatlier, are theories of complex learning and ; 


ot 


s 


is development, ‘and they’ apply rather directly to the andiysis of the kinds of Da iv 


“cognttive-learning. phenomena found in real life situations, auch ‘as formal. . 
Learning tasks’ G, “Anderson, 1980; Greeto, 1980). |“Ability evelopsené, a100, can | 
be understood, in these. terms. ‘The formative hypotheses: of Ferguson (954, 


- 1956), thé t abilities: develop as transfer relations connecting learning, , 


+ experience on similar tacks, and of Hunt (1961), ‘that intelligence, improves’ 


through the ‘formation and mobilization of information processing strategies, 
ean now ‘be expressed in operational computer analogies. And, potentially, 
ie traditional taxonoriy of human léatning (e. g- Gagne, 1970), can ‘be integrated 
with che new taxonomy ‘of. Anformatign Srocearing (Cagni & mes 1978; ; Snow, 
1978). Pap Re ee a. fe - 
vA related ttend an this pectden is’ APpSrene in the fact that many sources 


ef individual differences can be distinguished as special dimensions OF skills i 


- in: the? sensory-perceptual-notor and STM categories; while discussion of LIM 


vg Tt is as: if coherent higher-order cognitive organi2 tions are constructed in 


aad execut {ve-cont rol-motivation functions ‘refer. increasingly to the more a . 
~ constructs oMicey me intelligence, “Although the details of individual 
_ differences in these jattae ‘categories are scree eioee to be. vast, coherent 
"organizations of these appear to justify defining a few more peered: constructs. 
7 Ae 
'. the developing system from components ‘separable at a lower Tevet: “The ability 


— constructs discussed in, the next section of. this chapter can: be viewed | in. 


; = Shits way, as products of a process of cognitive construction shaped by the » 


' 


nature of schooling and ‘related learning experience in western industrialized | 


culture. 


Pa : “ 8 id 


Simon bs: Ps 96) conjectured tat intelligence = be ee 


of the learning programs that assenbie the performance programs" asi such 


oe 


an assembly function was noted earlier as. part: of ‘the executive in the 
. ey : : si ie wat We 


pe yy. . 


x & 


— ; As ee 


cognitive system. | ‘Learning, in this’. sense. is. cognitive system a adaptation. 
"certainty, "Learning ability” gua "adaptation, of performance to circumstances” ne 
* “have been central defining’ characteristics of intelligence throughout the s. 
oh ishoey of research. on that construct (see Snow, 1978, one compiiatiga of: 

~ definitions). New work on intelligence and deroing is: elaborating this’ | 

; thesie; intelligence is taken to ‘mean both. the ability to use ‘knowledge and P 4 

sy Bue components already’ developed ti the’ cognitive systen: (that is, already 
learned) and the ‘ability ‘to. learn new knowledge and skill. ‘fron incomplete | Ses 
experience, including new 1 experience in any. environment, not. just: dig? fornal : 

| ‘cateing. or instructional. settings. _Grystallized Antel ligence refers to the 
ge coaeeunmae and specialized application of ‘fain liar prior construct ions. 

Fluid intelligence would appear to be the flexible, ‘adaptive facility to- 
‘construct new pedupenent organizations to meet ‘thos demands of. adult life’ a 
that have not been formally or fully anticipated in ‘prior constructions provided 

- by schooling ‘and acculturation (Snow, in press). . 
7 anere are. thus clearly reciprocal’ ‘relations between copmitive and learning 
aspects of the systen. In Piagetian terms, individual cognitive development 
" tavolves both "aseimiLat ion ‘and 'accomodat ion.’ In information processing psychology, 
"the terms of ghotee ‘are ‘accretion! "test ructuring! ond 2ine tuning” "(Rumelhart i 
| 6 Norman, 1976). - The acquisitions of intelligence through. the years of child~ 
hood and | aacyertahee, in any: event, may further be seen as a . preparation: eae. 
Scoping with the general « or special, familiar or novel, problems of dater ‘years. 

Executive-dontrol-motivation functions may be, to-a ‘significant extent, 

‘energent properties of such organization ‘gor: young. adulthood. ‘This is ane 

to say, ‘that there are not such funetions evident in the: cognitive performance 


of children. ‘It is. rather to hypothesize that, , frtate adolescence and young 


“aadithood, a najor expansion in this reala, or “eshaps an ‘extension of. it to 7 


ile a a OE te oe 


e@ 
ERIC 


ee 


“plans, goals, ad values covering larger life segments, . takes Place. Young - 


“adulthood séens to involve both. the generalization’ and. specialization of the’ 


- acquisitions oe F youth and preparation, of the cognitive- learning system, — ; 


something like Schaie’ 8: (1979) "executive" andl “responsibility” stages of later 


\ 


adulthood. . 


pent ttie doitbetes and achievements 


_ @ 


a4 with a theoretical framework of the sort proposed, we can now examine ° 


several other sources of empirical evidence that add further ‘description of “= 


and achievement are clearly separable, 


ee 


the cognitive learning ‘characteristics of. young adults. oa . 

. “Many, kinds of individual’ differences in mental abilities and skills, 4 nN 
“among: young adults were ‘noted above. : Some of these, differences appear’ to 

be more. “general abildties involved in. many kinds of cognitive performance, 
“Others ; appear. to be special ‘skills "developed and applicable in more narowly - 

_ defined situations. | Also, some appear to be directly produced by learning 


- ‘school; others, -are- not the focus of. formal instruction. At any rates by 


high school age ‘and peyond most of the major known dimensions’ of ability 

(Ability organization. The major ability. constructs can be identified 
in the correlational patterns obtained when’ datas! pollections of mental» 
ability tests are adninistered to. ‘samples of young adults. Both general 
_ and special ability compenents can also be found in a test matrix, 


Factor analyses of aieh matrices, from the acy studies of: Spearman (1927). 


through ‘Thutatone. (1938), Vernon pe Guilford. 967), to the 


snodel of sabity organization. Figure 2 ives a “achenatic: view of this rt 


r . 


ot 


eR © F ope © re rs 
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ae 


can be ‘identified. The. ‘quest ion marks ‘and. dashed boxes: in the figure are“ 


7 may be subtle connections, including strategic tradeoffs within individuals, 
~ 


a betwen verbal gnalytic, and ‘spatial information processing abilities. As. 


cer, 


abilities as well as deveral oevere of generality. " General. mental ability, 


* - 


| or intelligence appears at. ‘the top, most general, level. This 


Construct can ‘be broken down to dletinguish crystallized ‘ability, fluid 
analytic ability, and. visualizat ton ability. These - turn | divide Anto more 
“specialized verbal, quantitative, and spat ial, perceptual, and meRory ‘ 


“abilities: At the aowest level, many kinds of specific ‘skills and concepts 7 


intended. to suggest that less. is kaown gut the ‘fluid-analytic and. spatial 


visualization side of intellect. _ Current: research (e. g- ‘ohman, 1979ab) 


cd 


es soos — , ‘ 
Figure 2 Here 
—— SS 
. ‘4, 
. ¢ . : ‘, 
- suggesy | yt there may be several specific spatial abilities, tWat these 
do no fe neat ly into, a gross picture such as Figure 2, “and. that there 


e 


e. 


“Humphreys (1962) "once suggested, the simple: hierarchy may be a useful 
taxonomy , even though it is ‘too simple a view of ability organization. It- 


€ 
appears. consistent with the results ee most large. correlational 


ener conducted with youn adults and is thus a fteting starting point 


ERIC 


- £rom which to ‘ask: questions about DEtor and dont inutag developmental: ‘trends. 


, Provisionally, young: adute abilities can 1 be thought of as performance - . al 
‘prograns, developed. through prior learning and exercise, and | stored in LIM <. 


or assembled therefrom under the control of eeecnelve adaptation to, a 


‘situational 4 demand . 
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Achievement | through the school years. The area of crystallized ability” 
and achievement ‘in. Figure. 2. is usually assumed to be most, centrally involved 
 « in and developed by ‘formal education. White there is ‘continuing debate about _ 
_the ‘distinction between "aptitude™ and "achievement" in this connection a . 7 
(Green, 1974) ,. - charpeparation is assumed here. Standardized achtevenent ae 
: tests and verbal and quant itative ability tests ‘correlatesrather highly, 
cand it seems useful to try to distinguish ability” from conceptual and © 
7 Procedural knowledge pony at very specific levels of the hierarchical model. 
Before. examining the cognitive achtevenenta of young adults at high. " 
school graduation and beyond, it is important to trace briefly some of the 
features. of such characteristics as they emerge through the primary and secondary Y 
7 ‘school years. Baucatis isa cumulative process. Cognitive attainments build 
‘on prior ahs sao Day individual differences noted among atudents. of a 
“sven age appear not only: a be: perpetuated: in later years ‘but to segadls* 
‘That ‘is, while some students ee the skills (or. achievements that others” 
have attained earlier, the latte? have gone on to elaborate and extend these 
accomplishments, and to intégrate.them into higher-order cognitive skillé. 
7 Unfortunately, some students’ never fully acquire deneot the skills | 
" prerejuisite to advanced development .. 


‘Thus, individual differences in achkevement within grades ‘overshadow 
w 


| differences hetween. grades throdghout thy school ye years, but particularly 
'. through high school. . Standardized achievement tests consistently reveal 
‘this pattegn. The variance of such-scores increases at each-age-Level—from 
kindergarten through Bape school. Item characteristic curves flatten as’ 
. «grade in school becomes an- increasingly Peoter Predictor of achievement 
- with Advancing age. Those ule ‘do. not master the basic skills in an. area ae call 


F Ge o! 
‘fall further behind, while: ‘those who do achieve well get compound interest. 


28 
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As an. example; Figure 3 shows ‘the a as of students at each ard 
who ‘correctly answered four items selected from:each of the four difficulty 
levels of the 1970 California Achievenent Test (Thess and Clark, 1974): | 
acai eal a wee Oe as 
eC. ; 7 _ 

"Items. from other achievenént ‘tests eoiiid- yield similar results. The plots 

"are seen.to be steepest” at the lower grades ,: indicat ing substantial age-grade 
alerevences relative to individual differences thin. grade. Shallower A 

a slopes ‘for the higher erndes: reveal that, items become’ Poorer ‘discriminators. 

_ between seeds, levels, as - grade level advances. Further, the percent passing 
some items actually decreases between grade. at the high school level, even. 7 
though most eens that would show this decline are ‘ordinarily eliminated 
from the Sets during the otandaiéizat ion péocedure. ‘Items that show such 
declines usually require the application of basic skills ‘taught’ ‘in the lower 
eredes that are not taught or “reviewed at the: high school level (THegs, and a 
(Clark, (1974). ‘Items that depend on basic skills taught at the grade” school | 

devel generally fail to. discriminate among different grades of high school 

: students, even ‘though the percent passing remains well belgy the: ceiling. 
Tnatéad, items that’ di scrisinate between high school grades 

“ tavolve increased complexity or specialized knowledge ‘Rot introduced at 
‘earlier grades. In short, ‘basic ee do not show much improvement ‘after _ 

. junior high senools some even show decline over the high school years. 
_ The Project Talent arom Provides another example of these trends at 

“the high school Jevels Although means “increased: consistent ly for almost all of. 

“the 81 Project Talent at abiiity and achievement variables from’ grade 9 “through | 


o 42 ae ' os oo | j 


‘grade 12, 
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of : passing four representative reading subtest | tens f ro each 
of the 1970 California Achdevenene Teste for students in 


‘ 


of fit etelg 
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yan. ability’ within, a grade." (Flanagan, ‘et. al, 1964, P+ 32). Similarly, 


“young dduite. ee 


me _ dimensions which have: somet imes been’ seen as the more promising | . 


fa 
8 


- differences, between grades were sal slight. in comparison with differences rs 


cose 


Learned and Wood, (1938) in a massive study of academic’ achievenent bE Pex 
= nsyivania high school seniors’ and college ‘students ‘ena. that’ ten percent of * 
the college: senforgscorai-below « the mean. of high school seniors’ on a broad | 


| test. ‘of academic ‘achievement, despite | ‘the fact that. iéss" ‘than. one. in ten — 


a ae pe ee eee 


school students went on to college. a 1928. whed the testing was conducted. 


o 


“ace, 1979). To our knowledge there is not a comparable- modern ‘study of 


= : . a . os : ' 7 he 


t 


fms, differences between individuals both at: entry té high school and abs 
La 


at. ‘graduation overwhelm. differences between grades within ‘a 1 high school, ‘and’ 


ste differences between high Schoode. Some ‘educatdonal researchers ‘have 


been puzzled by the’ consistent failure. to fine significant, school effects on 


aes wey, 


‘student’ achieveneat. “When student differences in scholastic ‘peitude’and 
oR . A? ae a iF poy ; 
” “ gocdoeconomic’ status oh controite, ditferences between achoole in average wt 


" achtevenent are found, £9: be miniscule (Coleman, et wee 1963 Jencks, et al., 


ar aay 


“19723 Bachman & 0 "Ma}ey, 3980;  kiugich; ‘et’ al., 1974). Bachinan and 0! Malley. 
~€1960) sumarize the zeoules of thet: ten year longitudiiial: eudy of a repre- 


sentative sample of over: 2000: Ue Ss.) public high school males in| the following 


wo. eu : ‘ef 4 pe a on 
he 


nb 


ways, We ~~ EP a? eS. : “4 the 


What sets the. presént ‘etudy apart. from earlier work: iy thaetEhie 

failure. to find differential high . school gifecte is not. 1fimited to f° 

the more typical dimensions of ‘test: scores, or educational and occu=.; i 
‘pational aspirations and attainment. ‘On the contrary, our inability a 
to: find. important. differential school effects extends across a broad 
array of criterion. dimensions--especially those. noncognitive ” 


watt 


: Sool for- Pen ae ‘achdol’ etfects = Mordover, our search’ for: 
- .igehool effects. involved a. relatively exhaustive-set. ‘of school measures, * 
. Seme (1600 descriptors. of schools--many.of then aggregated from data 

provided ‘by 20 or 30 teachers and/or students. within each school-- - 

were explored,. refined, and: cdnsolidated in an “effort to find those 
sets ‘of school characteristics which would show a differential oe 
i on: ‘students. _ a ee a 
. og eg : 


Among the statis ieee complexities anid substantive ‘hypotheses. advanced. 
Je 


1. 


& 
to ‘explain this failure to find effects, for ‘school qualiey are the possibility 
\ that schools « do TOF yary. systematically in achievenent ‘production (Bachman : 


& 0 Malley, 1980), or that classes: within schools: vary’ ‘hore than; do ‘schools 


(Coleman, et: ali 1966), 0x that "nonschool" factors ‘are: overvheliiigiy’ 


4 , import ant (Averch et © alge 1974). ‘of the so-called "non 


7 ‘school! factors, stadbat ability and: prior achievenent are by: ‘far’ 
bee “predictors of. achievement at graduation. at has also been. shown" nat such 


student aptitudes fe with alternative sisteaceioass methods, and may 
ary | 


interact) with class, teacher, and school. variables as" well (ate “Cronbach | 
2 Aa 
& ‘Snow, 1917; epoac, ag 78) . “vatortdblbeay, student aptitudes have not 
yet ‘been janalyzed sufficiently from the. ‘perspective of eojttive-developpental 
psycholo y to produce a useful theory aptitude’ devélopmént. in relation * 
‘ to Schooling. : We ope at - best, | se COE Tognitive aptitite 
Page that have: ‘been: speoduced to date'jto: describe zat. least a portion 


yr 
ions: that exist between and wlchah 3 age Schoxts: 


OF the co nitive vals 


fi Cigeliigence, inter-— 


im | A 
ili : dana’ differentiation. Gen 
. “preted: flete-toosely as: » Berecting the’ estich exh fot’ thé cognition-}éamning 


gor vsystém in toto, rat the ‘cognitive characteristic most -studied bys: 


developndnts % on Buisis, and an average curve ‘showing ‘the growth oF “ _ 

general intell Rice’ ‘through young adulthood can be ttaceld from both longi- 
ee, nae Misia studies, Most. “Ante}iigence test. date show; ] 7 
ot age pe se a 


; diey 


cenetaned {néreases in average score in the age range from age 17 to the eo 


ee oe at, 


nvibeingy Leos steady « state to age 20, and the » Déginnstgs. of 


» 


e. 
ve 


Lave, 4979). a, the methodological problens involved in a aie 
a . 4: 


Antellectual growth. att decifne are substantial (Baltes, & Willis, “1979). 


08 alleged | 


as 4 ‘ 


= ‘ Pie ® |. + 7 
Fae e. first section gf this chapter, the. educational exper- a 

en Aaa. _ 

dences of youn “adults becone more diversified, "Ldteyncratic, and/sel£- 

sty! P 
controlled, after the: nassive formally controlled educational eegeynent’ of, _ 


0 the: public echool: years. Whether significant restructurings occur in the , 


“2 °" youbg adult cognitive system, as perhaps, in consort with newly emerging 
"s enecutive or. motivational - functors; or whether such change ' ‘nataly, involve 
tee "* ¢ © 


Sade Me . rete . . 7 ; 
7 . the’ snectaltatign d fine tint: of conceptual. and procedural, ‘structures. pee 


a 


 alregdy Present, pr 


nly depends on the. aes unique experiences. 


BB welt as ‘ahose, comm on van era. At any” ‘rate, the decreased importance 


: hs a ae 
vie ‘Of chronological age as! go OEganizer. of developmental change! beconés: most. 


ey ae, 


“apparent, during the young adult years. “Age and, years 6 iducdtion bécome 


ee Ra 


uncoupled, as. ‘compulsory school. attendance ae The. physical and. vnaturatiqggl 
Le —_— ZT 
bases that thay. underly intellectual growth have reached a Plateau. ersonal 


- ‘choices | dnd other non-normative life events. have Become nore “important 


en chronological. age ‘in determining the subsequent course ae development 
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“The apparent ‘ige-epan curve Page general, intelligence as also ‘undone 


wee ‘aifferent ‘ands. of cognitive ability are ‘distinguished, Cattell and’ “ : 
_ Hotn (eee, eB Cattell, 1971; Horn, 1976, 31978) developed the distinction’ 
"between. fluid-analytic intel Ligeice (ce), and crystallized intelligence od), 


“b.. 


noted earlier ‘in igure 2, and have studied ‘it across: the age nanges cE. 


is regarded as the: ‘more ‘native; earlier developing intelligence ‘represented 


by abst ract- and often nonverbal reasoning. tasks that require flexible, . 


"adaptive problem solving. | This. ‘kind of ability is thought to Peak at. 
about age 17 and to decline thereafter, ‘particularly as | advanced ages are oes 


e 


‘ _ teached. According to the /Cattell-Horn theory, Gf ere invested in learning 
_ through the school years’ to produce Gc, “which is the Rind ‘of ability. 
"required by most verbal’, knowledge, and school achievement tests. After 


reaching a somewhat. later Peak, at age 20 or Ehereatter, ‘Ge is thought nop. 


to decline appreciably with age. During the young adult yéars, one might’ = 


—_ ‘hypothesis, some ‘slight’ changes in GE -- continued dévelopnent, ‘te CE is 


. are j 


tholight of as including the ability to ) find novel probleins to ‘solve, or 


oe . EP 


the beginnings of decline; if Gf reflects the, biglogical integrity of the Ve 


_ cognitive learning, system as the Catteliniiden’ cheery argues. 


But the most dramatic changes ov Eni young adult years “gould seem 


cs to be found in the continued ee ee an ge elaboration of Ge skills and 
achievements. Those uit continue their education or "training after high 

; School; show continued improvenents. Those who: dc 1 not enroll in further: 
*,agadente: studies or vocational training in ‘the: post high school | years ‘fall 


" slightly behind high ‘school seniors. in academic’ problem solving. “These . ss 


Ome, 


oo persons may, ‘however, show advantages relative to high school seniors on ‘the 
vi 7 “4 : ry * 
kinds of problems more. ‘Likely to be encountered in everyday life, euch as. calcu- 


xX : J F.* a 


“ating finance charges! (ational Asiessment, of Educational Progress ws sf 


Except for those who continue their education throyah college, the: ee 


skills that improve 1 tiost - during the post. Agen “School years appear ‘to te : 
et largely job related. “Hottever, existing surveys-have tended to emphasize 


= academic dchievenents, lighting other kinds of special skills and knowledge, . 


"Hénee, we have little’ ‘data on the continued elaboration of crystallized. 


te 


“ tnteldigencd through» ‘young adulthoda. Yet at is precisely in’ thia age 


"range where the talent: specilizations to be used throughout later: life are 


> 


‘most; kel to be crystallized, Those ho will Ypeuecessful in business, 


“ 


the. sciences, arts, ‘professions, the milisery y etc. prepably lay ra oP a” 


most Amportant cognitive foundations in this period; many may do some of 


- their most: industrious and creative cognitive work here as well. Again, sce 

; se ag 

i advances Le oe executive‘cgntrol-notivation functions may loom large in 
oat one picture. ee S~ Gr &e act 

tics on . r soe ae } + 

If one moves still further down, in the hierarchical organization of 


abilities, beneath hue G£-Ce-Gv distinct ion to: constructs ‘representing » 
‘Thurstone' 8. primary mental abilities, other devalovnsacal trends emerge. 


" Schaie (1979) and his coworkers have used such dtweiedons in studies of 
adult / dedline to suggest, ‘that reliable decrement cannot be demonstrated 


for many abilities and ‘many individuals until very ‘old. age;. those abilities 


$ 


that oy show earlier: decrements | seem ‘to retiect ‘speed , of responding, and 


‘ge a. 


:thosé: decrements that. appear more. _general occur in individuals with more 
he . : oo 


4 


- significant health’ impairments. Schaie! 8 data suggest that cohort differences . 


account: for. most - cross-sectional age différences reported in earlier research; 
m a a 
"and: enphadize ‘again the tremendous individual ditterences observable within 


» 
* 


“age-groups at. almost. any age. For another view-of these data, see Horn and —=—— 
te . z : : : 6 . . 


"Donaldson (1976). or t2y. oe aa. a arr 7 


Q her 2 
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coe Given the’ vartatien ehecryabi around any. average curve or stage 
“transition point, Figure can be: regarded as only a achenarie summary of 


_ trends. fe is shown in Hie 2 central bar from birth to age 80. Below the 


oY age line, are shown: the: ‘spans of formal achooling and of puberty. for contemporary 
es 


‘Ue S. society. Also sketched in are ‘some of the kinds of. sve transitions 
~ found in different catégories’ of developmental personality theory, such as 
icsaroe Allport and Erickson (see Fargus and Shulman, 1979). views of - 
personality development, as well as Schaie's (1979) conception of 
stages in adult cognitive Sevenuene. Above’ the age Jine, the 
"early éoghitive stages of Bruner (1964) and Piaget (1952) are depicted, 
atone with bars indicating, the podiits at whieh fluid and crystallize 


* 


intelligence and various primary abilities, appear to ‘peak and ieieas 


_ The former are. based on Horn's (1978) werk, The 1ateer, for: Betiary, ability - 


__ Sroweh, ‘come from Thurstone! 8 (1955) hypothetical projections. i the points 


where abilities éeoee 80% of their: fhaximal developmental ,level and, “for. 


ae 


- prinary ability pinnae from Schaie’ 8 (1979) {ndependeitt samples data, 


which indicate’ the age at swhiach each ability drops to, "B0% of age 25 Perr: 


oh 


"» formance. “Added also are some key points “of average: adult achieveinents 


. edentisted by Lehman. (2953). Obviously, much research - remains to be done 


e 


: ‘before the details of such, .an age chart can ba sketched in at all ‘fimly. 


~ 


And,, again, the. substantial Variation around ‘any point must always be. 


: kept! in mind.. a ; : oe ae s. 7 : oe ae 


. . “Figu re 4 here 7." _ ‘tt i aN 
“The apectar’ abilities noted in ‘both Figures 2 and 4 are examples of | 
tt the. cognitive ‘factors. identified across decades pe factor analytic ee 


on Such abilities | appear to differentiate ah og age, at. least ‘through childhood as 
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"unfolding and differentiation of the nervous system (Garrett, 1946) and 


i 35 


and adolescence, This has been viewed by some as due to maturational , ee 


by others as the result of learning aiid ‘transfer relations among cognitave | 


tasks (Ferguson, 19545 1956). ‘The: latter hypothesis comes dieser .to current 
views. But -regearch has soe proprandsd “to the point where the sources and 


forms of this ability differentiation have been seis iad ck and 


“there are contrary, views (see, C.Be, Guilford, 1967). 


“ks one breaks down. the general ability constructs. ‘to examine more 


. specialized kinds of ability, then, different patterns of growth and’ <dadiina 


-are seen ‘for different , ability Gamansione. Those. appearing and declining 


a 


earlier in ‘life seem closer to fluid anaiyeee aad speeded performance . 


, 


abilities; those appearing and declining later seem more associated with | 


crystallized verbal-educational abilities. 


One can think of the causal aidjor’ developmental flow as running either » 
up: or downi in, the hierarchical model, though ‘it is typically thought of 


as flowing down. ‘Thus from top to Potton, ‘dn Figure 2 or from left to 


right ‘in: Figure 4, the hypothesized differedtiation and. development of 


multiple, increasingly specialized abilities. from childhood through young 


adulthood is depicted. As the environments. in which young adults learn and. 


perform become increasingly differentiated after high: school, more’ specialized — 


oe 


levels of ability continue to differentiate, "and, as chosen occupational 


activities come to the center of attention for particular. individuals, — 


_ the special abilities involved in ehese activities probably continue to. 
. develop while those not exercised on the job, or in hobbies, or. “other | 
‘leisure activities, may reach plateaus or aon Te is not surprising 


that verbal ability does not declines and may -even continue to rise in | 


4 pee 


Q.- 
ERIC 


adulthood; ‘people continue to read, deans and use’ words ‘in meaningful - 


XV. 
“sentences sthroughout their. lives, whatever other. ‘abilities ‘they, ‘may of may 


/ 


not. exercise, and higher education and professional Jobs . for an. increasing 


propéttion et the population assures this; the. exercise of higher-order 


cognitive functions should be: expected to maintain and. extend such functions. 


On the other hand, one can > think, of “some more ‘general abilities being a 


‘formed as a kind of coagulation. ‘of positive: transfer - reldetons among” 


Bpecttte skills as they are learned and exercised ‘togethers Crystallized” 


ability te regarded as che generalized product. of combined achievement in 


formal school learning. at de ‘developed ability | to. profit from éontinued | 
te : 


instruction in thé’ formal educational neitim, dees, scholastic aptitude; 


and becomes : ‘this: ce best: Predictor of success in. college. At. any rate, 


a neteusee in the. early young aay 


7 apparent losses in some special! Thijstee during. iater life may well be : pee es 


by high school i dge it is eviiine that the full: spectrum of 


adult mental abilities: has appeared. Special abilities: show some coptinued - 


amet. to changes in "quickness, x I Sbivacton, or spéed-accuracy tradeoff, 
7 i 


‘sity eas were. v comecet 


es ypically speeded, Again, apeed 


dria 


fake tev 


Be oh Rgh echo. and icolvege students “3 


(1967). data came initially from college students” and = mili ary: persorinel, 
during and following World War II to justify nde Structure of Intellect 
nodel, positing 120 Bepasere. special abilities. - ‘While many ‘methodological 

' as well as sub scastive dif ferences confound this cont rast, it is intriguing 

i think that part of the difference in results among these research programs 
is. due to the differentiation of mental abilities ever both age and era. 

The special case of. scholastic aptitude... It was noted above that 
verbal and quantitative abilities and géneralized school achievenent bane 

pe taken together to form what is usually called penolastte at titude, | or. 

crystallized intelligence. Regardless of one! 8. view of the | egree to anten 3 
general or - fluid Antelligence is. influenced by: school experience, thes¢, ; | 

oe crystallized abilities are. usually regarded as rather direct ly anguienced | 

By schooling; they represent ‘the development atid | genetaltzation of aptitude 


~ for. fiveiae, higher scholastic work (Snow, 1980c) . + 


' 


Measures of scholastic apeitude taken in high school, such as SAT and — 
ACT show substantial: correlation with college freshman: achievement 
(Lemmings, 1975; tavia, 1965.) and are thus used. as selection devices: for 


“college entrance. The predictive vglidity of ‘these. Anstruments has ‘not ‘ 


changed much. over: the decades and does not vary appreciably by gender, 


pyrode scotee over. the: past decade. Figure 5 shows the. decline of 
Rerage SAT scores ae year as. one example. Military studies aise show 

Substantially lower scholastic aptitude ‘scores, on average, for entering. 

decesite codey. a as ’ compared toa decade ABO. Thus, relative to older 


generations and to earlier eras, today' 8 young adult popiilation displays a 


distinctly lower level of scholastic aptitude at high school graduation. 
e@ : os _ . . : a a aoe a Has : : 4 es 
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“ As noted in Figure 3s young adults who were age ‘17-18 da 1980 scored lower 
on average a ‘than ‘did those of age 27-28 in 1980 when ie took the SAT 


_ at. age | 1T=18. 5 Thus, in the one decade or so. age ‘span, “e the. current genera- 


‘e 


+ tion of young ‘adults, the youngest are on average. ‘more had. standard 
- deviation unite. lower én: verbal aptitude, and almost .3 standard deviation 
sndiee loses in quantitative aptitude, than’ the oldest. ‘And the entire’ 


generation averaged lower scores. than the previous, generation,of 3 young adults, 


because the decline actually beeen in the early 1960" 8. 


oe elec g git SN 
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Figure 5: here 


- Public and academic concern about the implications of this trend has : 
- been: considerable in recent years. The decline has been interpreted as” ate 
‘reflecting reduced verbal ‘and quantitative ayer ‘of young adults. kadayss | 
resulting from the. failure of. the U. es educational system hough the 1960's 
cand 70" 8% ‘An. independent nat ional comission studying the trend. and 
associated data (wires & Howe, 1977) has attributed the decline to- two ‘’ 
| major kinds of. influences. “First, with the expansion. of college: opportun- 


7 ities. in the past - two decades, particularly for menbers of ethnic ‘minorities, 


many more high ‘gchsoll students have considered. ollege and thus. électedi to 


try college entrance examinations. With an ncressingly ‘heterogeneous 


/. Population ‘of exaniees, ‘the average: scores’ were likely to, show 1 decline. 


This is a shift in test populat ton over years, rather than a decline: across 
‘comparable generations. ‘On top. of ‘this trend, however, a second. influence a 
has been. exerted by a ‘combination, of social and educat ional factors, Aneluding, 


. - the effects of television, diversification of elective high, mchoet course’! 
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} vening years, - coupectag’ for ‘time and. attention. with home study, leisure ° 


7 


“1910; for « example; it was. estimated that children then: watched an; javerage 

208. 5, 000: to 8, 00 hours. of television befoie. “Téaching endsigarten - 
e ce * ; arg rae . i = : 

© (Winn, 1977) ¥ One can guess: that television othe Eee 


Py 


viewing ‘hee! Yensined substantial in this anid younger cohorts: in the singer 


ae 
“reading, and other. educational activities. _ 


. “cduponential analysis of abilities,” In recent years, a marked increase: — 


“Amy repearch aimed, ‘at ‘analyzing the aes of : edgnitive abilities: has 


appeared. “The hope! is ‘that. ald. af: phe major ability: constructs," and: the * 


vt ‘ one 7 


hierarchical Relations Between thea -can be represented by. a configuration 


Pa 


- of inforwatton processing models of ‘cognitive performance tasks. Suck 


el. ‘ 


models’ would show how Compe ENS, functions of the ‘cognitive-learning system, 


_ features, checking, etc., are assenbled and controlled: me pngoing cognitive 
performance. A process. ‘theory of young adult cognitive ability, to sépyfenant 


the factor theory “af Figure 2; _would ‘then be in band. This work cannot be 


; _teviewed. here (see sierpbere & Detterman, 1979; Snow; Federico, . Montague, 


Nee 


1980). - But some studids Heve included developnerital . contrasts involving young 
adults. ‘As with uch other: developmental esearch, young adult samples. seem + 


to be theludes mainly to provide a standard against which to. interpret the | 


"performance of younger or older age groups}. the findings do not Nepal caeaile 


neatly® ‘ta ‘yield. a substantive picture. of young adult. ability: Still, a oo 


Pe ee en ee 
enc 8 ac) ae 
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_teptesentative slg from this literature can be noted here. to indicate 


~ the direction of current ‘work. ae 3 a . ce 


7 such’ as stimulus encéding into STM, retrieval ézon LTM, metering of stimulus 3 8 


_Stermberg’ s (1977, 197935, conmjonent il bicory of reasoning ability has 


been ‘efidied across | subect iron ranging in age up to » 19, The: theory, 


8 


. distinguisties stich ‘components as “Seimalus. encoding, inference, mapping,’ ; a 


a application, aid. response in various ipductive: and deductive reasoning tasks © 


In general, all component's ate found in performance atrab ages, ‘component: _ a 


latencies decrease, overall correctness snereabaa: and. strategies ‘appear to’. aes 


become more - ‘consistent with age. ‘But there are Somes ‘versions and s special’ 
Bs Fig] . 


effects that! imply: characteristics ‘of young aduit: _petfoynance that ‘differ E : 
. from those of childhood. Stecbers and Rifkin (1978) , for. example, found 


“that latency for eeisdtue encoding decreased with: age ‘tn. childhood but then, ; 
vee Pee an 
sy increased again between ages 12 and 19. The authors Suggested that“ ‘older}: eS 
o moe ‘able reasoners "come, to adopt a strategy vherein more time is. divested in. wo 


‘at sd 


 dahocougt stimulus. encoding, % the Problen; ‘so that less time -4s needed e = 


2 ‘subsequent ‘counitive operations involved din reasoning and. préblen solving. sity 
a \ ee 
Studies: .of mathematical Problem solving point, to. a “similar conclugion: 


“e 


8084: Problem sclvers spend much more cine than poor problen solvers compre~_ 


hending the problen, constructing the ' "problen space" and planning their 


. . fe ae 


solution, strategy (Heller & Greeno, is79 


te 


“With vérbal analogies, Sternberg and Nigro, (1979) have, identified . an. 


_« 


extra process component, “word association, in young childrea’ 8 performance Fe 


that was’ not identifiable in young adult reasoning. Also, the: tendency. to. eo 
x 


*y Process: analogies exhaustively ‘increased with age ‘In Mneat: syllogistic . - 


 pengoalnige there seem ‘not to: ‘be strategy changes with age (Stemberg,, 1979). 


‘Sterpbers (1978) has ‘also applied & componential. approach to atudy ae - 


sti! 


mental trends: th the comprehension of logiéal, ‘eonnieet ives, a Y requirement for. x 


aut formal reatoning." ‘Comprshension of, mdst kinds uae connectives ‘increased | 


sae an Re Ns 
we Sees 


with! age, bar: at ets different rates. "thin, understanding of the. connective, 


, for “example, was found. to. be still | developing erouet sah ‘school 


* ~ ra : 


8: a sopittion using one. form. of incorrect interpfe= war < 


4 


tatien. (the: conditional rather than ‘the biconditionai)’ geeually, 2 dppeared to _e : 


sae 
“° 


“ge ‘increase with age. A study of conditional reasonitig hy Wildman. and Fletcher . 


My ‘ _ = aa 


“7 


97. gave related. seoulte Though ‘perfornence was des to increase on’ 


“some ‘forns of formal readoning “f¥ém grade-school age to a age, ,Perfornaiice 


Jf 7 : Taal . .€ ve F i om 
wk ‘4 otis hopigeice? 0 was. still mediocre, ‘Error analyses fegvested, that many — 


ad 


a oe young. adults confuse conditional "ig-then" reasoning with Pieonditional — 


yg: and only: 4" Feasoning. r. 4h ne eis Me Lo te 


oy 
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ot 


‘Pez formance. ‘on’ tasks reflecting perceptual speed ability have also. been es 


ow, 


analyzed componentially (see, e. é. Rover, 1974), but wishout ‘egheetted 


efforts to trace ae trends. In one. study that ‘attempted ‘this yi 
f ® Ss 
_ ‘Storandt® (976) yas able to distinguish steed and coding components in 


. 8 


performance on. ete Wechsier. dtgit-synbol testy a. measure of swerceptual speed 


8 Ra 


gbiliey.” Both components weres. i shoun€ed decline between young adulthood and a 


+ att ABE: | feet he ° ar ae os ree a, 
— ta studies that may also relate to the developmental: Adegyttteation- of.” 

i t 2 4 ES we 
-_ -senbory-perceptual~actor ‘domponenga\: Madygrth and Bruner (1970) pave shown ; 


‘that young’ “adults. sretipre consistent ‘enn Bhardren 4 in visual scanning of | | §: os 


| re 


a) 


Py photograph§. stimult. Bye ‘fixation patterns showed. more ‘adequate coverage of 
tee e * zd > 
stimuli and. long leaping “aovesiils st relate inportay y but separated areas — 


. of. _ displays for’ young adults in contrast, tO children, A °, Goldstein (1975) . 


® ae 


has compared subjects wenging in See ‘trom, 3 to 20. on. a ath requiring’ inverted: 
"photographic retognition, of “fiends' familiar faces. ‘Performance: tiproved “oe 


aoe a . Zt. 
7 with age: up to ‘about t Age 1s. ‘but. deteriorated therebtger, i up to young adulthood. 
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te 2 a 7 ard _ - . " Sat 7 7 4 ie : . ae * . as . ia ee : 3 ey & a i : * 
The telatively, poor performance akter adolebcencé’ is attributed ta, perceptual = 


ra - 


. righdity due to. overfearning ‘of. the. honinverted’ faci configuration. “ _ es 


” 


: “strategies. Bisanz, Pellegrino, Kail, ‘and Stegel- (1978) compared, 8, “ap and 


a increded with age as. did time for other ‘compdnents such ag stimulus encgding. * ae 


, _and possibly also in, STM. storage, but not* “to: reported ‘Anterference: or. “ret yleval: 


“oe foe 


A study of. méntal rotation as a component of spatial said was-contri~ * 


_ buted. by Gajlord ‘and Marsh 975). they compared young. adult and elderly 


woe 


oo 
4 


“males on a spatial rotation task, "Processing time for sental rotation” 
. cae . 


® 


"In: the, domain of STH, “devel cpmentat research that Apeludes yung. adyits 


“has concéntrated on ae a ae of recognition menbry , patred-associaté learsing, 
and memory span. ‘Blgke ‘Be Vingilis (as77) used ‘a succesaive yechdaroscopte 
a: : ° oe ; 
“petegnition, task to, guggest that improvement, in’ errs tee ‘vie a: ie. 
young adulthood is due primarily io age: disterpncés in. onesie ig 


Awe 
weit » re : ar 


x 


cle eo ot 

20 year olds to examine an acoust ic-to-sensntic encoding shift a e 

aa Fecognition memory, ‘Recognition: ‘accuracy ‘correlated with age’ ‘when ae 
* 4 


. encoding was biased tovard Semaritic encoding, and not when encoding was: 


e. on ‘a. | memory ‘gest, than: did elderly adults. Witte (975), has | reviewed the 


ea show that young adult ‘superiority is 8 eepecially marked with relitively short 


4 ‘ 
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anticipation intervals. , 


of all: ages appear to improve with pPreact tee but with, order qubjecte, rey 


me 


‘biased toward acoustic: encoding. "Kayser and Kleim (1978) used a | recognition es 
ee f° oe 
learning task to show that young adult's paid less attention to ‘irrelevant “2 


EY 


features of stimius: during learning but also recognized more . wrong words. 


tt o 


_ literature on pated assogiate: learning among yiuae: and elderly adults to, 


% - ee 
fe. es . 4 witng 


Regarding memory span, Taub (1973, 1972) t has compared young | adult and 


a 


® es 
“elderly feniales ¢ on ‘digit and letter sequence: menor ‘span “tasks. Subjecas bet 


woe : 
“a 


or aa > ee me .. 
ae : at « : Pe 
=. 


. 


F ‘of pengormance seéhs * espectalty dependent ee ingtial memory span sbility. 
: ore ” 4 as "M 

os hetaeg also suggest” that ‘young gaults fare. better: able to. maintain sequent ial - 

“ o- x — 

~ Saree sptofaacion in memory’ than: are. older Persons wher the nimber of 

? . bes , : Pe . 


’ eae “to: be Tqmenbered eauglscoiy accede maximum themory” span,” 


* aspects ‘of goug-tern memory are also. now being studied, ‘Saltz, Dunin- 
1 th 
. Markiewigz | ‘and: ‘Bourge(19%6) demonstrated that the: semantic structure of 
te 

Hat yral gtadbuage congeptsli frereiit tates with age up, to young: “adulthood, 
rae 


eH. # 
“sin a penantic iifferential ‘dmstrument. Factor analysis: showed only, orie 
ecticral: factér dn j pune ekgldren’ 8 responses: "but. UP’ to five separable 
a ne 
a dimengions's among ‘collage students. Stones (1978) ‘also compared ie adults ao 


ae middle-aged subjects 3 ¥0 ‘suggest differences: in” the’ structure of "semantic 
meno ry “associatéd with ate. Young adults’ showed: less. Aneraindividual | 
% 


variability and ‘ntgier, relations swore vocabulary and word ‘quency tacks, 


“relative a.) alder subj¥cts. _ Hultsch, _Nesdetroade, “and Plemons (1976) studied 
Re . 
young adult. women and four ead age. groups on free. ca learning and” its ~ 


relat fon. to. other cognitive abilities. It was found that learning. performance = 
é was better predicted by verbal” fluency ability for yolnger women but by 


Synoty * ability among | idtder.\ women, . In ‘the same abe groups, Huitsch ag74). 
‘he! i ; 
7 bas also §tudied learning-to-Léarn and ‘transfér_ phenomena in in yecabl. He = 


“suggests, that as chronological se ‘Increase’ beyond young adulthood a shift 0 
fiom positive transfex among tasks at ait ane oe learning to negative * . 
| transfer. ‘in early and positive, rapper in late a of learning takes So 

place. His data wiao ‘support’ the possibility, that cognitivéhorgahtzaton .= 


ry at “, a, 
“Of information to be learned: underlies ‘Ledrning-to-1éa¥r and is more’ profiounced 


He = ms, . ; : : 


cy - 


anchg young “adults than. among older sroupe, es ee re re . 2 
f #: “ge Oo : ae * 


sin other isolated studies in the a category, Nolan, Haveneyer and. Nige: 


Uae eee 
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ft (1978) compared young, adult women with older women. on inmedtate or: delays coated ~ 
> ft oN. a gh = ‘” . 4,2 - as . . woe . B vs “es 
eae j a, ae ringed eee 
* ae Sut i ge $ s 57 2 gost ° Cae 
a a ee ee eee - . a8 * ae, 
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|, free recall 0 of historical | prose Passages. . Young adults we were better, on 
Amiediate recall ‘but not on delayed recall, No facilitation of Learning or 
“zecall resulted from the odder'women. having lived: through the historical © 
| period ‘degeribed in ae Passages. And Yussen, and Paquette (1978) have 
emcaeer ated that’ adolescents ‘and young adults of age 15-22 possess an 
“avarene’s of : constructive interference in their | own: memory ‘for sentences, 
hae younger, subjects do not. They know, in gticr’ r words, that dting- 
: dishing’ ‘61d and new. sentences w: will be Bore difficult in a‘list of: ‘related — 
“aentetces ,to be reubered than in a list ‘of ‘unrelated sentences, 
Finally, imagery has been studied as a. strategte aspect OF oe 
ae “Kesiyn (1976) cxemined the use of imagery in. retrieval from L™ wmong’ ; 
| children and young adults is a task involving speed at ‘dunes: the possession 
: of atftérent characteristics by various animals. Wher” instructed ® use : , 
° indgery in =e such judgments children ‘and adults did not ‘differ appreciably. 


et Ad 
when not. asked Ee use imagery, however, adult Judgments, were much faster 


ae 


‘than childrens", and, some children reported preferential use of imagery in “a 


| ths condition. “The implication is that young adults have’ largely shifted 


taxa ‘pon-iniagery. -Fetrieval scheme. Whitbourne and Sle in (1978), also found 
young adults. ‘recalling more. words than. elderly adults f2om sentences varying 


in imagery potential, In this: study, elderly subjec seemed to use. less 


, imagery than. young adults but did vary verbal mediational Strategies between 


Q ". 
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concrete and bieclace euitene es 


eet. 


‘Specific Products of Wigh Schéol. 
emo . , : 
a Several large-scale studies can be combined to yield some further specifi- 


cation of what young adults pues and | can do. However; virtually ail of " 
C.: 


the relevant Studies are surveys employing cross sectional designs. ‘Comparisons : 


_of the 1960 peoieat Tatent’ data (Flanagan, Davis,- Dailey, Shaycoft, Orr, - 
“Goldberg, & Neyman,. 1964) _and the 1969 National Assessment of Educational | 
Progress. (e.g., National Assessment of Edueat ional Progress,. 1970) or the 

1969 Assessment with the 1973 Assessment reveal some apparently significant 
changes ' ‘across ° “chege years, particularly concerning contrasts. between’ 

males and females, and blacks and whites (Johnson, - 1973)." But inferences 

about the growth or. decline of cognitive knowledge and skills across. me » 


- 


- generatZons from chese data remain nigey speculative. 


| Knowledge. and eki11 at. graduation, “The National Assessment of: ‘Ed- 


of 


‘ucat ional, Progress has Provided ° the most comprehensive ‘sampling ee 


° 


a basic acadenic knowledge and skills among. individuals at the eyeestotd | 
| ‘bE young adulthood. The ‘samples eypacetty included approxinatéty 2, 500 
_ Petsons at each’ age _BEOUp. and were’ ‘chosen to be representative of the : 
national population in. geographic region, size and type of community, 
; “ethnicity, and sex. “Table L sumarizes some for. the, results of thes 
ae “714 National ‘Assessment for 17 year OnHe a Data are reported for a 
. ' four areas: ast reading and writife, nathenatics, science, and social studies. 


? Following Mullis; Oldefendt, and Phillips as, statements are divided 


into three categories: what pent (more ‘casa 672), § some (33% to 67%), and 


> 
few .(less than 33%). of the 17 year olds Bangle eke and could do at che a 
: * , ¢o : ae 
time of testing. aaa — ae Mm, 
Y ‘ 2 oo es Cee , ; a - - A ‘ 
° = mo, ' a | 
Fe ae ooma: cee, bo 
a — . -* * : Table 1 here a el. f , 
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; : nn a, ‘Table 1 ; ie, 

nie Reading-lriting, Mathenatics, Scdenge,, and Social Studies. skills Represented in the 1973- 
_ one National. Assessment of Educational Progress Passed by Most , Some, and Few 7 Year Olds 
ey | . s (after Holtds, Oldefendt, 6 Phillips, 1977) 


“ue Social cael 


: a 


Selence © 


 Readingebiiting Mathenatics 


——_ : too. se : ‘ 
st -.| Are familiar with well known |Add, subtract, pultiply, and Know the names of the particles Understand and aupete the al 
= literary works and charac- divide whole numbers -and | that make up.an atom, . guaranteed by the U. 5. Consti> |. 
ters. . decimals. Understand some basic facts’ | tution. 
Are fantliar with the elements Add. negative, whole numbers. about: nutrition, illness, and [Believe chat’ people should not 
‘| «of Mtersry language. J Multiply fractdons and reduce- | disease. — be denied jobs because of race, 
* —. | Read novels outside of school.! then to lowest terns. " [Know'basic facts about plants sex, religion, or ‘political 


and animals. 
Know chat the color white re- | 


opinions. 


Can give a general description Calevlate.a simple average. 
Know reasons for societal rules © 


More than of their qualifications in a|Name geonetric figures. 


672 job application letter. Know that the diazeter: of a flects sore sunlight than. and, regulations. 
1 Know letter writing conven- circle is twice the length other colors. Know that the unfair laws can ‘be 
thon, "| of the radius. - Can use & thermometer. changea. 
Can write a note explainig a jEvaluate simple expressions and : . [Know that’ there can legally be. 
problea, solve first-degree equations | pore than two political parties 
| Have castered the nechanics and inequalities. © Undersand sone functions and lis 
{rations of the executive and 


% of, sa TE oan eas 

aa | = 4 judicial branches of gotta: 
ment. 
|. 


Know that each state has two J 


Convert decinsls to common =~ Know: that: electrons are in- 


Can read and understand 


detalied instructions 
_and regulations. 
Can select an appropriate 
33-67% 
| 


fractions. * volved in forming. chemical senators and that the. nber 
Add fractions. of, : bonds: - of representatives varies 
Multiply two negative integers. Know, ‘ghat-cancer is uncontrol~ . with state population. 
title for a three:paras | Convert reasures for volunes, led cell division, ' \Know that congress passes tax 
graph story, = “ wetehts,. and Jeagth. -" l¥now about human reproduction. laws. 4 
Can caxe inferences: after Bisect cn.angle- using a straight) Know that wood burning is an Know chat political erties are 
‘reading a lonp paragraph. | edge and compass. « | -example of oxidation. “not mentioned in the consti- 
” Can read, a college-level | Recoynize the grapk for y»x. Know that pendulum length con» “| tution. 
° article and identify che Detersine the’ probability of trols the tine required for Know that people caa refuse to — 
main idea of the article. randomly drawing a given a swing. testify on the grouads thg: 
Can, express. feelings in ball frona far, 9 -, +. | Can use an appiratus to demon~ they might Ancrdnsnate ‘then- 
writing. Solve word problens involving |. strate the daily and aes selves. 
can organize and elaborate .| sudt raction with, negative > “pele of the earth. 
idecs in writing.” | dategers or division with ~~ 
Can atgue persuasivery. in decimal answers. 


writing. 
Can inprove their ov 

writing by revising it. | ‘ ote 
Include an address or rE, aS 

leplione number at bs er 

which they could be . 8 

neacted in a ‘job 
appitcation lecter. | 


Calculate the area ok a square | know how tong it. takes Light to |Know. the funccions of the 
given its perineter. , reach the carth from the stare} legislative branch of | 
Simplify algepraic expressions. | Know that oxygen and silicone _ governnent, . 
‘| Understand _probablilty or _ take up most of me earth's Know thac farm prices seek 
statistics. mass. their own level ina free . 
Convert Fahrenheit to certti- Understand quantitative rela- | warket systen. 
‘| grade given the conversion — tions in chenistry and Know geographic, relationships, 
formula. , a “physies. 
- Know -why a large aaount of nin- 
-eral' fertilizer placed around 
‘ plant will cause it to wilt 
| and die, = E 
Know that water Vapor is prodce 
d ‘ 


Can, cnoughtfully evaluate 
poetry or prose. 

Write excellent. essays. 

‘Read poens or plays 
outside of school. 


Less than 
33% 
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In nathenatics, most. i 17 year olds. coutdeee ‘perform sic arithmetic 
operations, and solve simple word problems that - required addition, subtraction _ 
_ and multiplication of whole iabeee, More individuals’ knew how to. multiply | 

‘fractions than how to add them... Few could golve problens that required-more » 
than one Boab. fof olucion: “in science, Host 17 year olds were unfamiliar 
ity ebancce from chemistry or physics but. ‘did know basic facts about” 
disease, nutrition, and. the human: body. In. reading, most were able to read 
i and understand the literal meaning of short sentences. “But questions on 


of longer passages, or. those that. required some fatereuce from what was read 


2 


were correctly’ anawered, by eg rer students, Measure’ of writing skills 


showed a similar pattern, ‘atte 802. ‘of the es could write a simple 
Py 


ee s ‘; 


Abbe, only half were ibe 9. ho pe a tis the proposition a woman's 
place is in the home," and defen thetr: ‘postion! with written areumante. 
The average word length used by 17 year olds in ene ‘writing. exercise was . 
ently: four letters. While some could ‘write sophisticated essays, about ten 


percent did not eee) even the most basic weeding | skills. 


; Comparisons within young adulthood. The 1976 National Assessment of 


‘Adult Work Skills and Know ledge provided an overview of the, basic. educa- 
“tional skills of a representative national waupile of ‘approximately 5,000 
young adults aged 17 or 26-35. Four areas were: assessed: computation and 
measurement skills (e.g., converting pounds to ounces, calculating area), 
graphic and reference-materials gkills (e.g., reading bar graphs, using a. 
telephone book), soit ce mutant e tan skills (e.g; writing a letter of = 
application), manual~spatial-perceptual str Gees, measuring the length 


: | lot. 
of a line, 


e@ . ; 
ERIC 


‘ee 8): ere quite. simple, since 
ae performance indicates a lack most rudimentary academic skills. 
- The results of the assessme] : wartZ eo in-Table. 2. 
, : 4 mae ra / ‘ | : ee 
In general, addlts Pe 3 § we nies 17 year olds: in skills . 


o 
ae 
ed 
be ice 
o) ear 
wy: in * contrast wt Anterg 
- apes 


{cussed earlier, these data do® ‘not “dens 
: oF 4 ae # 
sa 3) tem was much better or worse, at. sprit 


Table 2 


oo a i Mean: Percent Correct ‘for 17 Year Olde: and Adults. 
in Four Skill Areas Represented in the 1976 National Assessment. 


; ae he 1 & 17 Year Old 4 ‘Adult _ 
’ Skill Area and Examples 4% . “Male ~ Female -— All. Male Female All 
SLomputation and Measurement - a er *. 72.- 68. 70 . ‘76 oe y 
' Basic conversions: . eee we 


. 45 seconds =.’ minutes ~ cee a 
ae ‘30 inches = _". feet.. . 


Compute simple finance charge 


| Writing sees 600 66-63 6268 65 
Write. a: letter’ of application for a ne ae Sen v3 — 
; ‘Address a postcard — , - i, cot s 7 ee. oe : , = 
» Geaplide and Reference © = = = = © 80 80 80° 84: 82 83 
“Look up telephone number for "snack Shack" - 2 wae , . . ‘s "| 
, - etven: a-carg with the word§- 9 ao - 
7 Find “eook’ ‘dize for: were 10: pipes om | . T5 a 
_ table with six pairs of number's - ms a a ee 
- Perceptual and Spatial or foe 3 he 68 64 . ‘66 68 63 65 
, Measure a line 3 3/8 inches long with , , a eee 
a ruler 


5 Sketch three dimensional gdomettia shapes 4 


- “Placed on table : 


—s . | €3 . 
ERIC : 8 ee ; 
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not see form: this elemént ary task. Less than 15% of, ‘either 


. 
en. Seas 
wee rs: 


those with more education out~perforned those with’ ‘less education. 


| ability students. 


fewer" grades were. much larger, ‘tha’ after 


from college and those who attended are 


a a: ot 48 


‘s é 


The most important finding drdwn. from this assessment was. that a as 


a substantial, number. of American young adults lack. even the most. basic work - 
skills. For exanple, 88%. of ‘the 7 year ‘ide could | correctly ido’ up a 
‘telephone. -number; “Although 1 more aduite (93%) found the correct . nunber, 


; pis still andi caer that a. substanfial “aumbér- in both group : Sitio: could 


ee 


AB EOUp. could | 


on, : ' tee 
correct ly complete thei item. "45 seconds =" minutes. . peers 7 


a a “an 


“The.effects oF education within cohorts also appeared. In all‘areas, 


ae t 


Although this. ‘undoubtedly reflects asftercices ta \abantey, SBS, and other 


ment through education. This, ‘gonnects: iss with roject. ‘Talent finding 


on ° 


nciy bewwees those who graduated 
chool. Differences among, 


the. more: educated groups tended to be ics ecific. Khowledge of 


ee he 


particular: subject. matters became. more “{mportant”than. general. educational 


level, as measured by years ‘of: formal ‘schooling, in distinguishing such 
groups. fae | . 7 ye 
Comparisons between those who enrolled “in some form of : Pontinging 


education in the post high choo! years and those who did not are also 


possible, where continuing edueation is defined: to tmelide on mhen Jeb 


training, correspondence courses, or adult education classes, Fully 55 


a 


rd 


percent of the. adults ‘reported partictpation in some form oe continuing 


education. - Among ‘those. who had: graduated from hgh school and. attended vocational” 


school, ne were also. Likely to have. enrolled in some continuing. education. 


; ‘after coupleting vocational sehool. “Those who had néver been enrolled in. 


= 9 


‘continuing eucation perforned below tie national average in all areas of 
“the assessment , ‘while those whe hed participated in any “form. of continuing: 


education were ePOve the ‘ational average. Further, those who reported that 


eee 


, their fonttnusns, education ‘courses jhad been useful in their work out. 


~~ 


" perforned those who: had participated in courses. | that were either unrelatéd to, 


"or judged, snot helpful in, their work. ae 


i b. . 


 aleiough these: data do 1 not separate: ‘educat ional zron motivational, Y gokdo= 
et * 


“See and other factors, they ao ‘téyeal two important facts ‘about young 


adult educational, developnent. First, many young "adults who ao not enroll 
op formal educstion during the Post high schoo? years continue their » 


education throygh on-the-job training, correspondence courses, and adult 


F education CTBSB ES. Further, much of this educational expentence: is “fob. 


? 


related, : ‘and would not be teflected ‘in performance on’ typical: ability and paitevewants 


ts tests. Second, many. adults who attend vocational school, calles, or even 


graduate school also enroll. in these other forms. of continuing education. 


Among graduate school attendees, 58% also’ reported enrolling in. some other, 


7 form of continuing ‘education. Clearly, ' "years of education" is inadequate, 


Gp ones ne educational experience. Adults -continue to acquire new 


“skills and knowledge, but ° much ‘of this KeowTece is job related. The _ ff 


- diversity of occupattons and interest’s, as eS ay educational activities, 


among young. adults. severely limits attests to assess cognitive development 


through a conon sample of egeutea ye tasks, however diverse. A more 


a 


“profitable avenug tor research would focus , on ‘ekil1, developtient within. 


“specified occupations, ‘such as the, transition from: novice to. master. fa 


4 A 


_ mechanic, or apprentice to ‘phystedan « or r scientist, or 8: “person a Caiss 


managePrr We suspect that “cognitive development ee & 

produces not only quantitative changes: in the total store 3 ha 
conceptual, and procedural knowledge, ‘but aialstatioy hated, eh tl é way 

4 such} knowledge is organized ‘and used in continuing or new Peobide teasing, 

eee, QBs, Chase, and ‘Simon, 19735 DeGroot, 1966; Glaser, 1976)s se ie a 


- ' The area Gf foreign-language proficiency has aise ‘been studied pe 


ite 


ee 
a 


(Starr, . 1979). In gt: ‘only 15% of U.S. high school students : 
‘gee. ‘enrolled, in nodern forelse Tawguage courses, as. opposed to. 20%. 4n 

the mid 19508. “ene 36% prior to World War i. of the gic 15% enrolled, 
moreover, | less than 2% study the ad language for more than two. EATS: 
; Among. the Languages dette’; Spanish is the most common choice,. ao by 
French arid German, only 1% study Latin. Expainet ion of enrol Inénts beyond = 
thé. second year course showed only 3500 U. S.. “high: sdeer: studeits studying. - 
Russian, about 400 © studying either Chinese or. Japanese, and only 81 studyies 
a Language such as: Polish. ‘Hechinger (N. ; Times dan. 10, 1979), in review 


° 


ing these data “nated the severe sie ceca ae implied for’ young adult 


Perceived Usefulness of High Sch¢ol. In 1975, a representative 
Sempre of 1000 individuals ‘who were 7 — olds in 1960. ‘and had. partici- 


careers i” such growing ‘fields ‘as incermnetonal commerce, 


pated in Project Talent were located and. ddkevvtewad. ‘Interview questions 


- 


ranged from atiount. and ype of schooling, nib er ef epiiaten, skills - 


- 


learned in echont that were uséful or never used. again, to’ rankings of a 


.. 
7 " . my oe 
— i 7 
5 4 
Bf a a s ; a ae 
O. |. 5 .° , _ CR 7 “ 
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- material well-betag: and financial security’ (see Flanagan, w78). 


<a narHage’ ‘and faniy jute, © or civic activity..: ‘Most individuals" reported that 


oe eS cone a 


“One of the najor findings | was. that: academic akiile, taught th. high school 


se 


"were: rarely g seen as useful, in’ most ‘occupat ional pureuits, leisure activity, ~ 


“océupatichally useful skills: were aearned on eu job.” Only those who went: 


nN 


ot college reported ope aubjects such as English, mathematics, foreign 


languages, and history were “useful in their jobs (Gagne, 1978; ; Seriven, 1978). 


‘Predictions of cduen evened and Secupationat attainment. . As néted. earlier, _ 
NSS SS SSeS ee_am:_canm * . 


jmeagneee of gonerad ability Predict. ‘later educational attainments, For 
‘example, estimates. of general ability fete the Project Talent bactery 


obtained in ninth grade were highly predictive of high schoo’ ° graduation, 


ra 


college entrance, ‘and college graduation. Differences, in general 


a 


ability berwecs those individuals who dropped out ef school and those who 


é 


contitiued at’ ach of these: points were. approximately one standard deviation. 


(Wise: & Steel, 1980). abitety assessed in ninth arade even differentiated , 


those: who’ later earned Ph. D.! 's from ‘those ube: sade other ajvanced graduate~ 


* ag ‘ # . 
degrees. = — . be, wp + a ; 7 
. ; 


+ Aepet ability, parenting is one of the most Powerful predictors of the 


Vansioal, attainment of young Agnes.” Card (1977) and Card and Wise (1978) 


examindd | the effects of parenting on. educational and epednattonail attainment. 


They selected samples of men and women from the ‘Project Talent ‘files 


ies : 


who, had had their first child at different BES " Samples were. then 


a, 
matched on ‘ainth grade sdugationat aspirations, academic abilities, socio- 
" 
economic status, race, and. age. Higure 6 shows. the percent of men and 


. ‘women who had received a: bachelors degree by, age» 29 in each of three parenting | 


a . ‘ z ! 


oe wea Se _ Figure 6 here | Ni: : a AD a 
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| BFOUpS. “Although more males. received the Bactietors: degree than females, 


the trend was about the sathe in both groups. Young paréits of: both sexes’” 


a 


, were’ far less Likely, 0 obtain: “higher éaueation ee those — had ditidcen: 


. 


later’ or not at all. It is ‘noteworthy alsa.that, “dn. the’ Project Talent 


‘data, over: half die fenales who dropped out of hah School, gave nace tage as “ 
‘x 
‘the reason (Flanagan & . Cooley, tt sae 
a Socioeconomic status. 4SEsy 18 another Gseeeat predictor of college 


attendance. ‘High ability, high SES students are more ‘Akety to aspiresto: 


college education and are. more. likely to attend collere. “Although ability 
ae SES are correlated, “each makes an independent ‘contribution va the .. 
prédiction:of aatpixer toneatvendanke, and achievement . 


<3 


. = ¢ i 
‘Figure 7 here - a ee 
, 3 4, ts ‘i d : h ae : a . z . 
| ae he } : . fs. ee = . 


‘Figure 7 Shows . the rélationship between ges and ability in 
grade 12, and. the probsbility- of entering college: within five years after, 
“high school, separately for males and fenales..: Both ‘SES and ability are : 


"collapsed as quartiles in these figures. AES. is a more powerful : predictor. 


7 of eotitene: entrance for females than for mall. Further, for females, only 


“the high SES’ group. shows the expected’ linear increase in. college enrollment 


. across wpEaty levels. or some reason, femalés in the third qtarter of 


° 


beth SES and ability are more: likely to attend college than. would be predicted 


| on. the basis of their SES and ability 1 levels. For males, the: Largest SES : 


2 greater probability of: attending junior college in: the, high SES, Tow ability : 


cent 


groups.” ‘In fact, there is. a tendency for junior’ college. students to be 


.? 


“effects: are between the 3rd and 4th (highest) quartiles. ‘This may reflect a 


similar, to n ongollege students a5 Sort but’ to college students “in. sks gee eo 


“Flanagan & ‘Cooley, "1965). a ne? oe 


PROBABILITY .OF ENTERING COLLEGE. ~ | 


4 7 ae 2 _ 3 e 2 Pg gl 
Ge GOEL ILI _ a 


et | an nn ain. re a 7 
arr 


au Probe of eateriig calles vith, fe ts ater ih shal oe grade, =. ‘6 ie 


> peneal ability, quartile’ noted my for SES cutie for na) feals, and” 0) to 


“(after ise & a 980). € ae a 3 i eee ee = “4 


Sy : 


aad 


‘a 


er san , rn ; P é —_ : 3 } a ‘ 
ae a a ae. a 


ay ; ‘ : : ‘ : . “ w 
we 8, s. = a) : . . : b 


‘Thus, ane vast se tnbtvddigt differences in are ability* and * 
a achfyonen observed among young sastes at high school graduation: is - 3 
e accgnt uated as, proportiond of these individuals fan out into different , 
_ kinds ‘and levels of post secondary elation and occupation. Assessment 


of. oe life. ‘span development of particular cognitive ability and. achicvassne’ 


3" constructs would have to‘take these educational and occupational, classifi- 


a cations into account, as well as the ‘attendant measurementproblems, ;to 


. rdady meaningful average pictures, of aduit- competence. = 
“aN . as a ts 
: y ~ m 
‘Cognitive ability and achievement measure s Predict occupational , 


> 


‘criteria: lees well, chae educatibnaf etecta:” Ty one ‘review, pAbaeeeao 


oe 


> " (1972) pstinated that genera ability’c correlates about .50 vith level of 
“opeiipatiodat attainment but only about .20 with success within an occupation, 


Other studies: have also shown: that abilities may predict job ‘training a s4 
. ¥ ar : a 
“success, but not success on the job (aioe. 1966). While the demoreanee 


. 


_ of cognitive ability differences in 4 success once ‘a Job is secured may * 
be reduced by selection eudareis the. increasedgrole. ee otha] personal a 


x |. 
‘charact erisitics in determining success, it is nonetheless apparent that. “4 


», 


- occupational prestige is Strongly associated yetch abidity. ‘Matarazzo -o ma 


. (1972). reported a correlation af .95° betiveen ability ana tHe ‘independently . 
s 


td ” 


aludeed’ phestige of” occupations. “The massive career stiidy of Thorndike and’ 


oes Hagen 1959) a also. made this point, and showed cnn that ‘ability Profile 


- dleferaices are abeoclerad with different” occupations. ‘oltoving men . 


whotubte sted during World War Tr. into their occupations aver a decade 


* Later, gubst antidt elative ability differences” were found. For este, 


accountants were relatively ‘high in’ quantitative soitity but. low in » 
é : 


‘mechanical ant 1 psychomotor abilities, while airplane péJots showed the ae 


wa e : . : 5 ‘ Arce 
R A et : Poe). a 5 ee a os 7 ; . e moo : at “ais ; 
at ee eee ee owes 
te, a 2a 4 a 
ok ™ ae OF : ‘ MS ote se 7 . : 
3 meee 2g ae an 2 We eee 


en, - a oe ; : a ; ie “ aw moe - : . 1 


mgs « . ies. i Oa : gs eh 
opposite pattern. Architects were particularly high in, visual-perceptual 


t abilities, as were miners and Ara tiers: College protessois and writers 


. . 
° . * 


_ Scored. telatively higher on ecustel verbal intelligence than they did in 
other abilities.» Clearly, cognitive ability Pecrerns established up to 


yous adulthood spenee predictive of ‘occupational prestige. and in Some 


my 
* 


uA 
cases also of occupational choice. é : 
a4 ; 
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7, rs > 
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Further éffects of college « Se = , 
; c - af 
In 1977,. 27 ‘percent of U.S. males in the 18.to 24 year age range, and 7 
7 20 Percent U.S’. females in that range, were enrolled in college.- This was 
nearly aoe: the number of women who were enrolled in 1960 (11 percent), and 
‘about one third more men than were. enrolled in 1960 (Suter, 1980). Enrollment 
of blacks increased | dramatically duting this period, from 6 percent of all 
college students. in.1967 to Tl percent in 1977, | 
' The costs of higher education have also increased subetantiaily” over the 
- past 20 years. In 1977,. che estimated: total, expéhditure Yor institutional 
"sa student pata in American higher education was $85 billion, an amount equal 
to 5 Percent of the GNP and nearly equal to annual, délpnse expenditures 
(Bowen; 1977). The costs prompt questions: ‘Is enlace worth the financial - 


burden? Is it more ‘than simply a select ion system? What are the effects of 


particular epi veges ¢ or of college education . general ‘on students? 
. Most research on he effects of college has focused on attitudinal and 
’" personality changes (ase, cis, Cetiean and Newcomb, 1969). Studies of student 
earning and Seen ave gievelopment are few, but their eal are also less 
conflicting and anbi guous' *than those of the personality and attitudinal studies, 


The general conclusion is simple t° students learn, and they learn most about 
“S « 


subjects they, ‘study. Pace (1979) ‘Summarized the literature on changes in 


achievement over the college years in the fol ¥owing gay “Students leain what 
eS @ . nee : ; 
_ they study, and the more they study, the more . they learn", (p. 18). 


: oe * 


. Both aptitude and achievement test scores’ tnprove over the college years" 


(Rowers, 1976). The aneert gaing are usuillly observed Over che freshman year, 
although this may ‘be an art tape of. the heterogeneity « of most | achievement tests, 
“Achievement during the junior ape seritor years, tends to ‘be greatest in the student! s 


o. 3 ages 
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field, and thus would not be reflected in the usual achievement test. In spite 


» 


of the anctessing epectticaty of achievement, verbal skills tend to. imerease over. 


the college years for all college atudents while: improvenent ja quantitative 


Cony, jz 


skills depends-1 more Heavily on. work in mathematics courses shectficalty. 
(Hartson, 1936; Louise, 1947; Rogers; remy . = a ee 


cy 
ve 7 


Studies by Humphreys (19683 Humphreys and. Taber, 11973) havé. exahineg, tha: 


oy . 
correlational structure of college sade point. averages and. their cohen tah 


general ability, aud achievement’ measures ‘taken before: aind afte the four ‘a 


a 


of oo eee college work. _It'yas found that: Antercortelations’ 2 on 


: Be 


‘validities of precollege measures ; “dropped eujstencielty | as. ue later 
semester averages served as criterion. Such. a pattere ‘of; results would bippote 
oe Pye 6 ow eg. eS 


the view that - ‘college young adults" abilities die ‘change: Ehrough she conigse 


a a 


experience, except that it is ‘algo aaah that! the nature 
We oO 


ces 


: : ws Me * 7 Hub 
freshman ‘prades and lowest. with, arse redse!, Thus, it aovbage 


wit 


ar 


academic eriterion ds changing in: factorial composition. Majo ; 


abilities may continue to’ develop’ agtpss: the eéltege beats; | Bue 


hore i 


less Predictive ‘of acatemté pertdrmaice, STE. As | bios: eo ‘howe 


aw Humphreys, and Taber point. ‘out, gue progression irguab | offre to to 


ze: 
"223 


* abtiities § j pr jipieeees, in eben sétietal gests. eu 


teapot Pattter ‘in aad impact on 


from the: a pres 


# ae 


F s- oencseantey, 1967), colina 


: - dete imibietid Aa! sie 
oe a a : 


affiliation, and in inumerable other ways (see a, 1977) ‘ ‘Vets: ' 


little empirical evidence that euch characteristics of: colleg ea a i ¥ 
8 s ae 


¥, 


ca % 


' , Ampértane ways. to. cognitive changes ‘in: students. ‘Most of the '€g 


im 


“achiévenent" in- ~college canibe. accounted for. by student, Amput 
reflected in Prior apeituaé and achtevenent Scores, us 


feracteristics. did. ‘predict some of ‘the ‘Van 


wg 
ie 


riot ovtained by Prier ability differences. otetple corre 


“Then yesidualized a ering ‘ 


n 


2 se félate | to tuo 88 Paeebal college chpracteriaei ‘attable 3 


5 i a 


incone per Seaton ‘Gndiproportion of facile i t a i 


. fac 


Pas 


ni ‘tp ‘for. mean income, ciertiee ‘amon 


' 
cin 
ae 


es “size moderated’ the relat 


eee ait 


as with high Tiean’ income, sania colleges’ had higher mean student red evement ae 


; than, jt puns “adn achievements occurred in gol Such more -_ 


oe 


"4 Sea ‘scully’ : 
ey, al : a 4 


Thus it is: possible that. the 8G ‘college’ experienc’ 
ent these cottege variables acts, to antre’ 


e ; cognit ive: achieves 
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“Maiever, Spas of hts sort of vebarth has igiqned the possibility of" A 
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‘$e 


a a are boa i 
ae tee - 3 ae 
yde~t catme nt ‘tnt étact dons between Bice a 


“y a Los 


; halt Bin ‘and Linn, 70." In ‘another. seu Feats to a 
a Se 


ims doicni-fiome ca ae were auite heterogeneous in’ a. sampre of. 


58. 


14 eviieten. suggesting that some “institutions were better for low ability 
Students and some were better for ee cad students. The few other studies 
of cognitive and affective aptitudes anong youn adults that might. bear | on 
this issue have been summarized by Cronbach and Snow (1977). one Jadigne abet: 
in the far distant future, that college selection could be based in part on - 
mat ching the cognitive characteristics of Jtudenta and colleges. “Although 


——e 


. college choice is not random, the Process by which students 
‘select a college is clearly not a: rational decision“based on clear knowledge 
of personal and institutional characteristics. In fact, entering eoiieee: 
freshman typically have only vague’ and frequent ly inaccurate ideas. about 
the particular college they have chosen to. attend (Holland, 1959). 

Research on college instructional effectiveness also suggests aptitude 
treatment interaction, as well as the general effectiveness of some instructional 
methods (Snow & Peterson, 1980). To = extent that these can be capitalized 
upon, young adult’ achievenent in coins canbe ‘improved. cat tne policies 

ae end practices have been changing in-Bhe direction of increased individualization 
a Sen the, recognition. of the’ increasingly individual needs. of thé" young adult 


gpopulation (Willingham, 1974). 


Nad 
m: 


a win and ‘Concluding Remarks _ 
“The foregoing pages: have demonstrated that research « on cognition and — ee. 
lesening in young adults, is a patchwork at present, and jnot yet a 5 cont inutig—- 
-programatic effort. But there are many parts of the patchwork that. departs - 
. intensive further work, There isa geverat® information processing mel, 
_ and also ‘as model: of the structural organization, of individual differences in 
“ability, with which to start. a collection’ oF specific facts, trends and ° 


hypotheses also: puis to. prowlde; starting points. 


aa pene 
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~ 


eeue is also a central developmental hypothesis. Briefly stated, it 
: is ee ‘young adulthood -marks a region of life ‘where the basic seOgpi tive: 
abilities and ieatitee skills reach, or should have reached, full. developnent, . 


and where therefore the focus of mental effort or ae eait ional resource allocation 
& 
should be on the development ' of the fonperoranie execut ive-control-notivational 


— 


., funct ions needed to meet the demand for responsible, succtasful, contributing 


sai performance. To the extent that: recent and future eeneretdons of young 


adutis have .not reached or cannot reach such a stage, for owtever educational 


. or “social. reasons, grim prosecbicns might be made eodeenuine the availability 
of pd gnersordes cognitive talent in the future U. S. society. 
, Fortunately, the average declines that have been documented in relent 
generations of . -young “adults are accompanied by overwhelmingly large individual 
= difference variations, within generations, - around these averages, _Also,. new 
concerns for ddutarional effects on these trends’ and the Amprovenént of 
educat ional quality. may generate new ‘research and development designed to 


-. 


: reverse. ‘such , trends. There are new attempts to adapt. instruction to as 


se i 


" andividual differeiices in cognitive ‘and. ‘Learning ability, and also to train 


“such oe directly; all along the educational. age scale (see, e+Be, Glaser, 


ec 


19775 “Snow & Yalow, in Press). A more concentrated and analytic assessment 
| of young adult cognition and Learning in. #ue coming years should inform these 


efforts significantly. 
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